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                              RECORD OF DECISION

                        REMEDIAL ALTERNATIVE SELECTION

SITE

COMMENCEMENT BAY - NEARSHORE/TIDEFLATS, TACOMA HISTORICAL COAL GASIFICATION SITE:  COMMONLY KNOWN AS TACOMA
TAR PITS SITE - TACOMA, PIERCE COUNTY, WASHINGTON.

PURPOSE

THIS DECISION DOCUMENT PRESENTS THE SELECTED FINAL REMEDIAL ACTION FOR THE SITE, DEVELOPED IN ACCORDANCE WITH
THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA), AS AMENDED BY THE
SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA), AND CONSISTENT WITH (WHERE NOT PRECLUDED BY
SARA) THE NATIONAL CONTINGENCY PLAN (NCP, 40 CFR PART 300).  THE STATE OF WASHINGTON HAS BEEN CONSULTED AND
HAS VERBALLY CONCURRED WITH THE SELECTED REMEDY.  FORMAL CONCURRENCE OF THE STATE IS EXPECTED SHORTLY AFTER
THIS DECISION DOCUMENT IS SIGNED.

#DR
BASIS FOR DECISION

THE DECISION IS BASED UPON THE ADMINISTRATIVE RECORD FOR THE SITE, AS OBTAINED FROM THE FILES OF THE U.S.
ENVIRONMENTAL PROTECTION AGENCY (EPA) AND THE WASHINGTON STATE DEPARTMENT OF ECOLOGY.  THIS RECORD INCLUDES,
BUT IS NOT LIMITED TO, THE FOLLOWING DOCUMENTS:

• REMEDIAL INVESTIGATION REPORT FOR THE TACOMA TAR PITS, TACOMA, WASHINGTON (SEPTEMBER 1987)

• FEASIBILITY STUDY OF THE TACOMA HISTORICAL COAL GASIFICATION SITE, FINAL REPORT (OCTOBER 1987)

• RISK ASSESSMENT OF THE TACOMA HISTORICAL COAL GASIFICATION SITE - FINAL REPORT (JULY 1987)

• DECISION SUMMARY OF REMEDIAL ALTERNATIVE SELECTION (ATTACHED)

• RESPONSIVENESS SUMMARY (ATTACHED AS APPENDIX II)

• A COMPLETE LIST OF DOCUMENTS CONTAINED IN THE ADMINISTRATIVE RECORD IS INCLUDED AS APPENDIX I

• STAFF SUMMARIES AND DOCUMENTS.

#DE
DECLARATION

CONSISTENT WITH CERCLA, AS AMENDED BY SARA, AND THE NCP, IT IS DETERMINED THAT THE SELECTED REMEDY AS
DESCRIBED ABOVE IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, ATTAINS FEDERAL AND STATE REQUIREMENTS
WHICH ARE APPLICABLE OR RELEVANT AND APPROPRIATE, AND IS COST-EFFECTIVE. THIS REMEDY SATISFIES THE PREFERENCE
EXPRESSED IN SARA FOR TREATMENT THAT REDUCES TOXICITY, MOBILITY, AND VOLUME.  FINALLY, IT IS DETERMINED THAT
THIS REMEDY UTILIZES PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT
PRACTICABLE.

   12-30-87                            REGIONAL ADMINISTRATOR
   DATE                                ENVIRONMENTAL PROTECTION AGENCY
                                       EPA - REGION 10.



                                DECISION SUMMARY
                        REMEDIAL ALTERNATIVE SELECTION
                             FINAL REMEDIAL ACTION
                                TACOMA TAR PITS
                              TACOMA, WASHINGTON

I. INTRODUCTION

THE TACOMA TAR PITS SITE IS PART OF THE COMMENCEMENT BAY - NEARSHORE/TIDEFLATS SUPERFUND SITE LOCATED WITHIN
THE TACOMA TIDEFLATS INDUSTRIAL AREA NEAR COMMENCEMENT BAY.  A COAL GASIFICATION PLANT WAS IN OPERATION ON
SITE FROM 1924 THROUGH 1956.  A METAL RECYCLING FACILITY HAS BEEN OPERATING ON THE SITE FROM 1967 TO THE
PRESENT.  PRELIMINARY INVESTIGATIONS WERE CONDUCTED AT THIS SITE BETWEEN 1981 AND 1983 TO DETERMINE IF
CONTAMINANTS WERE PRESENT ON SITE AT LEVELS THAT WERE A POTENTIAL THREAT TO HUMAN HEALTH AND THE ENVIRONMENT.

AS A RESULT OF THE PRELIMINARY INVESTIGATIONS AND THE DETECTION OF A VARIETY OF CONTAMINANTS IN BOTH SOILS
AND WATER, THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) IDENTIFIED THE NEED FOR FURTHER INVESTIGATIONS
PERFORMED ACCORDING TO GUIDELINES ESTABLISHED BY THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
LIABILITY ACT OF 1980 (CERCLA) AS AMENDED IN 1986 BY THE SUPERFUND AMENDMENT AND REAUTHORIZATION ACT (SARA). 
THE PURPOSE OF THIS DECISION SUMMARY IS TO SUMMARIZE:

• THE NATURE AND EXTENT OF CONTAMINATION

• THE PATHWAYS OF CONTAMINANT MIGRATION

• RATES OF CONTAMINANT TRANSPORT

• RISK ASSOCIATED WITH POTENTIAL ON-SITE AND OFF-SITE EXPOSURES

• THE METHOD FOR ESTABLISHING SITE CLEANUP STANDARDS

• THE METHOD OF REMEDIAL ALTERNATIVE DEVELOPMENT

• THE METHODOLOGY FOR EVALUATION OF REMEDIAL ALTERNATIVES

• THE RESULTS OF THE DETAILED EVALUATION OF ALTERNATIVES

• THE PREFERRED REMEDIAL ALTERNATIVE

• THE ENFORCEMENT STATUS OF THE SITE

• THE OPINIONS AND ACCEPTANCE OF THE PREFERRED ALTERNATIVE BY THE COMMUNITY.

THE DECISION SUMMARY IS DESIGNED TO PRESENT TECHNICAL INFORMATION NEEDED TO SUPPORT THE RECORD OF DECISION.

SEVERAL COMPANIES HAVE EITHER PREVIOUSLY OWNED LAND AT THE SITE OR CURRENTLY OWN OR OPERATE ON LAND AT THE
SITE.  COLLECTIVELY THESE COMPANIES ARE TERMED POTENTIALLY RESPONSIBLE PARTIES (PRP).  WITH GUIDANCE AND
OVERSIGHT BY THE EPA AND WASHINGTON STATE DEPARTMENT OF ECOLOGY (ECOLOGY), SEVERAL PRPS HAVE UNDERTAKEN AND
COMPLETED A REMEDIAL INVESTIGATION (RI), A RISK ASSESSMENT (RA), AND A FEASIBILITY STUDY (FS) FOR THE TACOMA
TAR PITS SITE.  EPA AND ECOLOGY HAVE FOUND THESE DOCUMENTS TO BE ACCEPTABLE ALTHOUGH EPA HAS PREPARED AN
ADDENDUM FOR EACH DOCUMENT ADDRESSING ISSUES THAT THE STUDIES HAVE INADEQUATELY OR INCOMPLETELY ADDRESSED.

#SLD
II. SITE DESCRIPTION AND LOCATION

THE TACOMA TAR PITS SITE COVERS AN AREA OF APPROXIMATELY 30 ACRES WITHIN THE COMMENCEMENT BAY -
NEARSHORE/TIDEFLATS SITE, AN AREA OF APPROXIMATELY 9 SQUARE MILES WHICH INCLUDES COMMENCEMENT BAY, SEVEN
URBAN WATERWAYS, SHORELINE AREAS ALONG THE SOUTHEAST SIDE OF COMMENCEMENT BAY, AND THE PUYALLUP RIVER DELTA. 
THE SITE LIES BETWEEN THE RIVER AND THE CITY AND WHEELER-OSGOOD WATERWAYS.  AS SHOWN IN FIGURE 1, THE SITE IS
BORDERED BY PORTLAND AVENUE AND ST. PAUL AVENUE ON THE NORTH, BY EAST RIVER ROAD ON THE EAST, BY EAST 15TH
STREET ON THE WEST, AND BY BURLINGTON NORTHERN RAILROAD TRACKS TO THE SOUTH.

A VARIETY OF INDUSTRIES ARE LOCATED ON OR ADJACENT TO THE SITE. THE STUDY AREA CURRENTLY CONTAINS A METAL
RECYCLING FACILITY (JOSEPH SIMON AND SONS), A NATURAL GAS TRANSFER STATION (WASHINGTON NATURAL GAS), A RAIL
FREIGHT LOADING YARD (UNION PACIFIC RAILROAD), A MEAT PACKING PLANT (HYGRADE FOOD PRODUCTS), AND A RAILROAD
SWITCHING YARD (BURLINGTON NORTHERN RAILROAD).



THE SITE CURRENTLY CONTAINS TWO PONDS, A SMALL TAR PIT, AND VARIOUS SURFACE-WATER DRAINAGE DITCHES.  THE
METAL RECYCLING FACILITY CONTAINS STOCKPILES OF SCRAP METAL AND SHREDDED CAR INTERIORS.  THE AREA IS
GENERALLY FLAT WITH LOCAL VARIATIONS IN RELIEF OF 2 TO 5 FEET.  THE PRESENT TOPOGRAPHY HAS RESULTED FROM
MODIFICATIONS TO THE LAND SURFACE BY DREDGING, FILLING, AND GRADING ACTIVITIES.  GROUND ELEVATIONS GENERALLY
RANGE FROM +8 TO +12 FEET (MEAN SEA LEVEL), WITH HIGH ELEVATIONS RESULTING FROM STOCKPILES OF SHREDDED CAR
INTERIORS AND SCRAP METAL.

THE STUDY AREA IS LOCATED NEAR SEVERAL MAJOR SURFACE WATER BODIES INCLUDING THE CITY AND WHEELER-OSGOOD
WATERWAYS, THE PUYALLUP RIVER, AND COMMENCEMENT BAY.  ALTHOUGH NONE OF THESE WATER BODIES ARE USED FOR WATER
SUPPLY, THE BAY AND RIVER DO SUPPORT EXTENSIVE FISH AND SHELLFISH POPULATIONS.  SEVERAL PORTIONS OF
COMMENCEMENT BAY HAVE BEEN IDENTIFIED AS BEING SEVERELY CONTAMINATED, RESULTING IN ADVERSE BIOLOGICAL
EFFECTS.

IN ADDITION TO CONCERNS ON THE SITE'S IMPACT ON SURFACE WATER QUALITY, CONTAMINATION OF THE LOCAL GROUNDWATER
RESOURCE IS ALSO OF CONCERN.  MANY LOCAL INDUSTRIES USE GROUNDWATER FROM ON-SITE WELLS IN SPITE OF THE FACT
THAT POTABLE WATER FROM THE CITY OF TACOMA IS AVAILABLE.  MOST OF THESE WELLS ARE SCREENED AT DEPTHS OF
GREATER THAN 400 FEET.  NO WATER SUPPLY WELLS WERE IDENTIFIED IN THE UPPERMOST AQUIFERS INVESTIGATED BY THE
RI AND NO DOMESTIC WATER SUPPLY WELLS ARE LOCATED IN THE IMMEDIATE VICINITY OF THE SITE.

#SH
III. SITE HISTORY

A. SITE OPERATIONS/DISPOSAL HISTORY

IN 1924 A COAL GASIFICATION PLANT WAS CONSTRUCTED ON THE SITE.  THE PLANT WAS ALSO SOLD IN 1924 AND CONTINUED
TO OPERATE UNTIL 1926 WHEN THE PROPERTY WAS SOLD AGAIN TO WASHINGTON GAS AND ELECTRIC COMPANY.  WASTE
MATERIALS FROM THE COAL GASIFICATION PROCESS WERE DISPOSED OF ON SITE. THESE MATERIALS INCLUDED COAL TAR
LIQUORS, COAL ASH, AND COAL TARS.

THESE SUBSTANCES BY DEFINITION CONTAIN A WIDE VARIETY OF ORGANIC COMPOUNDS AND HEAVY METALS.  MANY OF THESE
ORGANIC COMPOUNDS ARE TOXIC AND SEVERAL ARE CONSIDERED TO BE CARCINOGENIC.  THESE COMPOUNDS INCLUDE AROMATIC
HYDROCARBONS (I.E., BENZENE, TOLUENE), POLYNUCLEAR AROMATIC HYDROCARBONS COLLECTIVELY KNOWN AS PAH'S (I.E.,
NAPHTHALENE, BENZO(A)PYRENE), AS WELL AS NUMEROUS OTHER CLASSES OF HYDROCARBONS AND CYANIDE.  HEAVY METALS
WHICH ARE RELATIVELY COMMON IN SUCH WASTE STREAMS INCLUDE ARSENIC, MERCURY, AND LEAD.

IN 1956, THE PLANT'S PRODUCTION OF COAL GAS WAS TERMINATED DUE TO THE AVAILABILITY OF NATURAL GAS.  AT THIS
TIME, WASHINGTON GAS AND ELECTRIC COMPANY MERGED WITH SEATTLE GAS COMPANY TO FORM WASHINGTON NATURAL GAS
COMPANY, A DISTRIBUTOR OF NATURAL GAS.  ALTHOUGH COAL GAS PRODUCTION CEASED, THE PLANT REMAINED INTACT UNTIL
1965.  AT THAT TIME, DISMANTLING OF THE PLANT BEGAN.  DEMOLITION WAS COMPLETED BY 1966.  MOST METAL
STRUCTURES WERE REMOVED FROM THE SITE; HOWEVER, ALL DEMOLITION DEBRIS AND BELOW GRADE STRUCTURES WERE LEFT IN
PLACE.  SUCH STRUCTURES INCLUDED TANKS AND PIPELINES CONTAINING TARS.

IN 1967, A METAL RECYCLING COMPANY (JOSEPH SIMON AND SONS) BEGAN OPERATION AT THE SITE.  A SMALL PORTION OF
THE PROPERTY (0.3 ACRES) WAS RETAINED BY WASHINGTON NATURAL GAS COMPANY.  FILL MATERIAL CONSISTING OF SCRAP
IRON, CAR BODIES, SOIL, AND SHREDDED CAR INTERIORS WERE USED TO FILL THE WESTERN AND SOUTHERN PORTIONS OF THE
SITE.  THIS FACILITY RECYCLED A VARIETY OF METALS LARGELY FROM AUTOMOBILES AND TRANSFORMERS. AUTOMOBILES WERE
DISASSEMBLED AND MATERIALS SORTED AND PROCESSED.  THE RECYCLING OF AUTOMOBILE BATTERIES INTRODUCED BOTH ACID
AND THE HEAVY METAL LEAD TO THE SOIL.  PRIOR TO SCRAPPING, TRANSFORMERS WERE DRAINED OF THEIR OIL.  DURING
THE TIME PERIOD IN QUESTION, THESE OILS TYPICALLY CONTAINED POLYCHLORINATED BIPHENYLS (PCBS).

THE HYGRADE PROPERTY ORIGINALLY WAS OWNED AND OPERATED BY CARSTENS PACKING.  LITTLE HAS BEEN CHANGED SINCE
THE ORIGINAL CONSTRUCTION OF THE CARSTENS PACKING COMPLEX IN THE EARLY 1900'S.  HYGRADE PURCHASED THE PLANT
AND PROPERTY FROM CARSTENS PACKING IN 1979.  IN ABOUT 1965, THE EASTERN HALF OF THE UNION PACIFIC RAILROAD
PROPERTY WAS FILLED, A FREIGHT HOUSE CONSTRUCTED, AND THE SURROUNDING AREA PAVED.

THE AREA EAST OF EAST RIVER STREET REMAINED UNDEVELOPED UNTIL AFTER 1970.  THE AREA HAS BEEN FILLED AND
LEVELED FOR POSSIBLE WAREHOUSE CONSTRUCTION.

B. REGULATORY HISTORY - PREVIOUS INVESTIGATIONS

IN 1981, EPA ANALYZED AERIAL PHOTOGRAPHS OF THE SITE AS PART OF THEIR EVALUATION OF THE COMMENCEMENT BAY
TIDAL FLATS AREA AND FOUND EVIDENCE OF A POND THAT POTENTIALLY CONTAINED WASTE MATERIALS.  IN 1981, THE
WASHINGTON STATE DEPARTMENT OF ECOLOGY (ECOLOGY) CONDUCTED AN INSPECTION OF THE JOSEPH SIMON AND SONS
PROPERTY, NOTING RUNOFF CONTAINED A CONSIDERABLE AMOUNT OF OILY MATERIAL.  A TAR SAMPLE WAS COLLECTED FROM
THE TAR PIT AND WAS FOUND TO CONTAIN 4 PERCENT PAHS AND 240 UG/L PHENOL.



IN 1982, THE EPA FIELD INVESTIGATION TEAM (FIT) CONDUCTED A PERIMETER INSPECTION OF THE SITE, AND THE RESULTS
WERE USED TOGETHER WITH HISTORICAL INFORMATION TO COMPLETE A EPA POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY
ASSESSMENT.  THIS ASSESSMENT CONCLUDED A POTENTIAL HAZARD TO THE ENVIRONMENT EXISTED DUE TO THE PRESENCE OF
OILS, GREASE, PHENOLS, PAHS, HEAVY METALS, AND UNKNOWN CHEMICALS.

FOLLOWING THE FIT INVESTIGATION, THE EPA REQUESTED THAT THE PROPERTY OWNERS CONDUCT A PRELIMINARY
INVESTIGATION TO ASSESS THE SEVERITY OF CONTAMINATION.  THIS STUDY CONSISTED OF A DATA REVIEW, A
HYDROGEOLOGIC INVESTIGATION, AND THE COLLECTION AND ANALYSIS OF SOILS, SURFACE WATERS, GROUNDWATERS, AND
TARS.  THE REPORT FROM THIS STUDY WAS ISSUED IN MAY 1983.  IN ADDITION TO CONTAMINANTS DERIVED FROM THE COAL
GASIFICATION PROCESS, LEAD AND PCBS WERE DETECTED.

IN SEPTEMBER 1983, ANOTHER SITE INSPECTION WAS PERFORMED BY EPA AND ECOLOGY AND IN THE SAME YEAR, THE EPA
ISSUED A FINAL REPORT ENTITLED, "TACOMA TAR PIT SCOPE OF WORK," WHICH CONTAINED INVESTIGATIVE WORK ELEMENTS
NECESSARY TO COMPLETE A RI.  IN 1984, THE EPA PREPARED A FINAL WORK PLAN AND IN SEPTEMBER 1984, INITIATED RI
ACTIVITIES.  SHORTLY AFTER THE EPA INVESTIGATION WAS INITIATED, AGREEMENT WAS REACHED WITH SEVERAL PRPS AND A
CONSENT ORDER WAS SIGNED ALLOWING THESE PRPS TO CONDUCT THE RI/FS.  THE PRP INVESTIGATIONS COMMENCED IN
NOVEMBER 1984.

C. THE REMEDIAL INVESTIGATION

THE PURPOSE OF THE RI WAS TO DETERMINE THE TYPES OF WASTE MATERIALS THAT WERE PRESENT ON SITE, THE
COMPOSITION OF THESE WASTES, THE EXTENT TO WHICH WASTE MATERIALS WERE DISTRIBUTED OVER THE SITE, AND THE
EXTENT OF MIGRATION OF TOXIC COMPOUNDS FROM THE WASTE MATERIALS.  IN ADDITION TO DEFINING THE NATURE AND
EXTENT OF CONTAMINATION, THE RI WAS DESIGNED TO CHARACTERIZE SITE GEOLOGY AND HYDROLOGY TO EVALUATE
MECHANISMS AND RATES BY WHICH TOXIC COMPOUNDS MAY BE TRANSPORTED FROM THE SITE TO POTENTIAL RECEPTORS.  THE
RI ALSO EXAMINED THE POTENTIAL FOR AIRBORNE TRANSPORT OF SITE CONTAMINANTS.  THE RI WAS PERFORMED IN SEVERAL
PHASES WITH INTERMEDIATE REPORTS REVIEWED BY EPA AND ECOLOGY.  THE FINAL RI DOCUMENT WAS SUBMITTED TO THE EPA
IN SEPTEMBER 1987.  EPA AND ECOLOGY HAVE PREPARED AN ADDENDUM TO THIS REPORT TO IDENTIFY AND DISCUSS ISSUES
THAT WERE NOT FULLY ADDRESSED OR INVESTIGATED BY THE RI.

1. SITE CONTAMINANTS

BASED ON THE RESULTS OF PREVIOUS INVESTIGATIONS, A VARIETY OF WASTE MATERIALS WERE ANTICIPATED TO BE PRESENT
ON-SITE.  THESE MATERIALS INCLUDED:

• ORGANIC COMPOUNDS DERIVED FROM COAL TAR INCLUDING PAHS, VOLATILE ORGANICS, ALIPHATIC
HYDROCARBONS, CYANIDE, SULFITE, PHENOLS, AND HETEROCYCLIC COMPOUNDS OF SULFUR, OXYGEN, AND
NITROGEN.

• ASH FROM COAL CARBONIZATION

• COAL RESIDUE

• SHREDDED CAR INTERIORS CONTAINING METAL, OIL, GREASE, PLASTICS, AND SYNTHETICS FIBERS

• ANIMAL FAT OR ANIMAL BYPRODUCTS

• HEAVY METALS

• PCBS

• PESTICIDES, HERBICIDES, AND RODENTICIDES.

TO MAXIMIZE THE EFFICIENCY OF THE RI, THE INVESTIGATION WAS DIVIDED INTO TEN SUBTASKS COMPRISED OF:

• PROJECT MANAGEMENT

• RESEARCH OF AVAILABLE RECORDS

• SITE FEATURES INVESTIGATION

• HAZARDOUS WASTE INVESTIGATION

• HYDROGEOLOGIC INVESTIGATION

• SURFACE-WATER INVESTIGATION



• AIR QUALITY INVESTIGATION

• BIOTA INVESTIGATION

• BENCH AND PILOT TESTS

• PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS.

NO BENCH OR PILOT STUDIES HAVE BEEN PERFORMED TO DATE, THESE BEING LEFT UNTIL THE REMEDIAL DESIGN IS
COMMENCED, AND THE FINAL TASK WAS REDIRECTED TO EVALUATE CONTAMINANT TRANSPORT PATHWAYS.  WITH THESE
EXCEPTIONS, THE RI WAS EXECUTED IN ITS ENTIRETY.

2. SOIL

THE RI INCLUDED THE DRILLING OF 32 SOIL BORINGS, EXCAVATION OF 13 BACKHOE PITS, AND ANALYSIS OF SOIL SAMPLES
FOR A VARIETY OF TOXIC CONTAMINANTS.  ORGANIC COMPOUNDS AND OTHER TAR-RELATED CONTAMINANTS WERE FOUND IN
SOILS AT LOCATIONS KNOWN TO CONTAIN COAL GASIFICATION WASTES. IN MOST LOCATIONS WHERE ORGANIC CONTAMINANTS
WERE DETECTED, THERE EXISTED PHYSICAL EVIDENCE (I.E., STAINING, ODOR) OF TAR MATERIALS.

COAL GASIFICATION WASTES

COAL TAR AND OTHER COAL GASIFICATION WASTES ARE KNOWN TO BE PRESENT IN THREE SITE LOCATIONS:  THE TAR PIT,
THE NORTH AND SOUTH PONDS, AND IN AN AREA OF TAR BOILS.  COAL TAR MOST LIKELY OCCURS IN A THIN LAYER WITHIN
THESE HISTORIC WASTE EMPLACEMENTS.  COAL TAR IN THE PONDS IS 1 TO 3 FEET THICK AND IS APPROXIMATELY 2 FEET
THICK BENEATH THE TAR PIT.  THE TOTAL ESTIMATED VOLUME OF TAR IS 5000 YD3.

TAR AND SOIL CONTAMINATED WITH TAR ARE WIDELY DISTRIBUTED OVER THE SITE AS A RESULT OF COAL GASIFICATION
PLANT OPERATIONS.  FIGURE 2 SHOWS THE PRINCIPAL AREAS OF WASTE DISCHARGE.  THESE AREAS INCLUDE:

• THE PLANT PROPERTY - POSSIBLE SPILLS AND WASTE

• AREAS RECEIVING OVERLAND FLOW

• AREAS WHERE WASTES AND WASTEWATERS WERE PONDED

• AREAS RECEIVING RUNOFF FROM PONDS.

SURFACE AREAS OF TAR CONTAMINATION ARE CONFINED TO THE THREE AREAS LISTED ABOVE.  THE VERTICAL EXTENT OF A
RELATIVELY "PURE" TAR IS ESTIMATED TO BE ON THE ORDER OF SEVERAL FEET.  HOWEVER, DURING THE SOIL
INVESTIGATION, EVIDENCE OF TAR CONTAMINATION WAS OBSERVED AT GREATER DEPTHS.  THE VERTICAL MIGRATION OF TAR
APPEARS TO HAVE BEEN AFFECTED BY GRAVITATIONAL PULL AS BLACK OILY LAYERS WERE OBSERVED JUST ABOVE SILTY
LAYERS.  THE DEEPEST PENETRATION OF TAR WAS OBSERVED AT A LOCATION ADJACENT TO THE PONDS WHERE A SLIGHT TAR
ODOR WAS DETECTED AT A DEPTH OF 50 FEET.  FIGURE 3 SHOWS CROSS SECTIONS OF THE SITE WITH THE LOCATION OF THIS
SOIL BORING (18).  THE LOCATION OF THE CROSS SECTIONS CAN BE FOUND ON FIGURE 1.

THE PRESENCE OF TAR AT DEPTH IS IN PART A FUNCTION OF THE UNDERLYING STRATIGRAPHY.  IN LOCATIONS WHERE LESS
PERMEABLE CONFINING ZONES (AQUITARDS) ARE PRESENT, EVIDENCE OF TAR AT DEPTH IS NOT FOUND. AT THE BOREHOLE 18
LOCATION, THIS UPPER AQUITARD APPEARS TO BE VERY THIN OR ABSENT.  A LOWER AQUITARD BETWEEN THE SAND AQUIFER
AND THE LOWER AQUIFER ALSO APPEARS ABSENT AT THIS LOCATION.

PCBS

PCBS ARE WIDELY DISTRIBUTED IN THE FILL MATERIAL ACROSS THE SITE, WITH CONCENTRATIONS IN SURFACE SOIL RANGING
FROM THE METHOD DETECTION LIMIT TO 204 MG/KG.  PCBS APPEAR TO BE CONFINED TO THE FILL MATERIAL OVERLYING THE
UPPER AQUITARD.  FIGURE 4 SHOWS THE AREAL EXTENT OF PCB CONTAMINATION AS DEFINED BY THE RI.

METALS

METALS CONCENTRATIONS ARE GENERALLY ELEVATED IN THE FILL MATERIAL WITH SIGNIFICANTLY LOWER CONCENTRATIONS AT
DEPTHS OF 8 TO 10 FEET, COINCIDING WITH THE TOP OF THE UPPER AQUITARD.  HIGHEST CONCENTRATIONS ARE PRESENT IN
AREAS WHERE SHREDDED CAR INTERIORS ARE STOCKPILED.  LEAD WAS THE MOST WIDELY DISTRIBUTED HEAVY METAL, WITH
CONCENTRATIONS HIGHEST IN THE NORTHERN PORTION OF THE SITE (GREATER THAN 10,000 MG/KG).  TARS GENERALLY
CONTAINED LESS THAN 200 MG/KG OF LEAD, WHILE MOST SURFACE SOILS CONTAINED CONCENTRATIONS OF 2000 TO 8000
MG/KG.  FIGURE 5 SHOWS THE EXTENT OF LEAD CONTAMINATION IN SURFACE SOIL.

3. SURFACE WATER



SURFACE RUNOFF PATTERNS AT THE SITE ARE COMPLICATED BY THE VARIETY OF SURFACE MATERIALS (I.E., ASPHALT, CAR
INTERIORS, SCRAP METAL) AND THE LACK OF TOPOGRAPHIC RELIEF.  SURFACE WATERS IN THE EASTERN PORTION OF THE
SITE FLOW PRIMARILY TO THE BNRR DITCH ON THE SOUTH SIDE OF THE PROPERTY, AND THEN ARE DIVERTED NORTHEAST
TOWARDS THE PUYALLUP RIVER. SURFACE WATER IN THE WESTERN PORTION OF THE SITE FLOWS WESTWARD TOWARD THE NORTH
AND SOUTH PONDS.

MONITORING OF SURFACE WATER FLOW WAS PERFORMED AT 15 SURFACE WATER MONITORING STATIONS.  SURFACE WATER
QUALITY WAS DETERMINED ON SEVERAL OCCASIONS AT FIVE OF THESE STATIONS.  HEAVY METALS, CYANIDE, AND ORGANIC
CONTAMINANTS WERE DETECTED IN SURFACE WATERS ON-SITE.

SURFACE WATER QUALITY IS CHARACTERIZED BY NEAR-NEUTRAL PH (6.5 TO 7.2) WITH CONDUCTIVITIES RANGING FROM 270
TO 525 UMHOS/CM.  TRACE CONCENTRATIONS OF BARIUM, IRON, MANGANESE, AND ZINC WERE DETECTED IN MOST SURFACE
WATER SAMPLES.  ALUMINUM, ARSENIC, CADMIUM, CHROMIUM, COPPER, LEAD, MERCURY, AND NICKEL WERE INTERMITTENTLY
DETECTED IN LOW CONCENTRATIONS.  CYANIDE WAS DETECTED AT ONE SAMPLING STATION.

ANALYTICAL DATA INDICATES A VARIETY OF ORGANIC COMPOUNDS ARE PRESENT IN SURFACE WATERS.  THESE COMPOUNDS
INCLUDE AROMATICS COMPOUNDS (BENZENE, TOLUENE, XYLENE), PAHS (NAPHTHALENE, PYRENE, ACENAPHTHENE),
NITROPHENOLS, AND PCBS.

4. GROUNDWATER

THE LOCAL GROUNDWATER SYSTEM WAS INVESTIGATED BY CONSTRUCTION OF SOIL BORINGS, INSTALLATION OF 23 GROUNDWATER
MONITORING WELLS, THE SAMPLING OF THESE 23 WELLS, AND SAMPLING OF 6 WELLS INSTALLED DURING A PRIOR
INVESTIGATION.  INFORMATION ON SUBSURFACE CONDITIONS OBTAINED BY THE SOIL INVESTIGATION PROGRAM WAS ALSO USED
TO DEFINE LOCAL GEOLOGIC CONDITIONS.  THE RESULTS OF THE GROUNDWATER INVESTIGATION SHOWED THAT THREE SHALLOW
WATER-BEARING STRATA (AQUIFERS) EXIST AT DEPTHS OF LESS THAN 60 FEET.  IN ORDER OF INCREASING DEPTH, THESE
AQUIFERS ARE REFERRED TO AS THE FILL, SAND, AND LOWER AQUIFERS RESPECTIVELY.  IN SOME LOCATIONS THESE THREE
"AQUIFERS" ARE SEPARATED BY FINER CLAY MINERALS. IN THESE LOCATIONS, FLOW BETWEEN THESE AQUIFERS WOULD BE
REDUCED. HOWEVER, IN SOME LOCATIONS THIS "CONFINING" LAYER IS ABSENT AND WATERS FROM ONE AQUIFER ARE IN
DIRECT CONTACT WITH WATERS FROM A DEEPER AQUIFER (SEE FIGURE 3), ALLOWING WATERS FROM THESE TWO AQUIFERS TO
MIX.

THE PRESENCE OF GROUNDWATER MONITORING DEVICES IN THREE SUBSURFACE ZONES ALLOWED ESTIMATIONS OF DIRECTIONS OF
GROUNDWATER FLOW.  RESULTS INDICATE THAT IN THE SHALLOWEST ZONES (FILL AND SAND AQUIFERS) TIDES STRONGLY
AFFECT THE DIRECTION OF GROUNDWATER FLOW AND, THEREFORE, WATER MOVEMENT.  HOWEVER, THE SYSTEM IS EXTREMELY
COMPLEX, AND THEREFORE, ONLY ESTIMATES OF THE QUANTITY AND RATES OF WATER MOVEMENT ARE POSSIBLE.  AS THERE
ARE ONLY A LIMITED NUMBER OF GROUNDWATER WELLS INVESTIGATED IN THE DEEPEST AQUIFER, THE DIRECTION OF
GROUNDWATER FLOW CANNOT BE ACCURATELY ESTIMATED.

FILL AQUIFER WATER QUALITY

WATER QUALITY IN THIS AQUIFER IS CHARACTERIZED BY NEAR-NEUTRAL PH (6.1 TO 7.2) WITH CONDUCTIVITY RANGING FROM
300 TO 860 UMHOS/CM.  THESE CONDUCTIVITIES SUGGEST LEVELS OF TOTAL DISSOLVED SOLIDS OF ABOUT 500 MG/L.  TRACE
CONCENTRATIONS OF ALUMINUM, BARIUM, IRON, MANGANESE, AND ZINC WERE DETECTED IN MOST FILL AQUIFER SAMPLES. 
MERCURY, ARSENIC, AND LEAD WERE DETECTED IN GROUNDWATERS FROM SOME WELLS.

A VARIETY OF ORGANIC COMPOUNDS WERE DETECTED IN GROUNDWATERS OF THE FILL AQUIFERS.  THESE INCLUDE BENZENES,
PHENOLS, AND PAHS.  FOR MOST WELLS, TOTAL PAH AND BENZENE CONCENTRATIONS RANGE FROM 5 TO 30 UG/L, ALTHOUGH
SAMPLES FROM SOME WELLS INDICATE WATERS CONTAINING SIGNIFICANTLY HIGHER CONCENTRATIONS.  FIGURE 6 SHOWS THE
AREAL DISTRIBUTION OF TOTAL PAH COMPOUNDS IN THE FILL AQUIFER FOR FOUR ROUNDS OF GROUNDWATER SAMPLING.

SAND AQUIFER WATER QUALITY

GROUNDWATER IN THE SAND AQUIFER IS CHARACTERIZED BY PH VALUES RANGING FROM 6.0 TO 7.0, WITH CONDUCTIVITIES
(720 TO 7250 UMHOS/CM) HIGHER THAN THE OVERLYING FILL AQUIFER.  CONCENTRATIONS OF TRACE METALS IN THIS
AQUIFER ARE SIMILAR TO THOSE OBSERVED IN THE FILL AQUIFER. CYANIDE WAS DETECTED IN THE ONE WELL, AND ORGANIC
COMPOUNDS WERE DETECTED IN 9 OF 14 WELLS SAMPLED.  ORGANIC COMPOUNDS DETECTED INCLUDE BENZENES, PHENOLS, AND
PAHS, SIMILAR TO THE FILL AQUIFER.  ALTHOUGH VERY HIGH PAH CONCENTRATIONS WERE DETECTED IN WELLS WITHIN THE
SITE BOUNDARY (UP TO 14,000 UG/L), CONCENTRATIONS DECREASE WITH DISTANCE FROM THE SITE.  FIGURE 7 SHOWS THE
DISTRIBUTION OF PAH COMPOUNDS IN THE SAND AQUIFER.

LOWER AQUIFER WATER QUALITY

THREE GROUNDWATER MONITORING WELLS ARE PLACED IN THE THIRD AQUIFER AT THE SITE.  ALTHOUGH THESE ZONES MAY NOT
BE CONTINUOUS AND THE DIRECTION OF GROUNDWATER FLOW IN THIS ZONE IS POORLY DEFINED, THE WELLS ARE PLACED SUCH
THAT THERE IS A REASONABLE DEGREE OF CERTAINTY THAT "WORST-CASE" DOWNGRADIENT WATER QUALITY IS BEING
MEASURED.  WATER QUALITY RESULTS SUGGEST THAT WATER IN THIS ZONE DOES NOT CONTAIN SIGNIFICANT CONCENTRATIONS



OF CONTAMINANTS.

5. MIGRATION PATHWAYS

COAL GASIFICATION WASTES WERE PLACED INTO OR ONTO SOILS. CONTAMINANTS RESULTING FROM OTHER SITE OPERATIONS
WERE ALSO INTRODUCED DIRECTLY TO THE SOIL.  THEREFORE, EXPOSURE TO CONTAMINATION BY HUMANS OR THE ENVIRONMENT
WILL OCCUR VIA A MIGRATION PATHWAY RELATING TO THE ON-SITE SOIL CONTAMINATION.  CONTAMINANTS IN SOIL MAY BE
TRANSPORTED DIRECTLY TO A RECEPTOR BY INGESTION, DIRECT EXPOSURE, OR INHALATION OF SOIL PARTICLES SUSPENDED
IN AIR.  CONTAMINANTS VOLATILIZED FROM SOILS MAY ALSO BE INHALED BY ON-SITE WORKERS OR OTHERS.  SOIL
CONTAMINANTS MAY BE SOLUBILIZED AND TRANSPORTED VIA SURFACE WATERS OR GROUNDWATERS. HUMAN RECEPTORS MAY BE
EXPOSED TO CONTAMINANTS BY DIRECT CONTACT WITH WATERS OR INGESTION.  BIOTA MAY BE EXPOSED TO SITE
CONTAMINANTS BY VEGETATION UPTAKE, INGESTION OF AQUATIC ORGANISMS, INGESTION OF SOIL, INGESTION OF
CONTAMINATED SURFACE WATERS, OR DIRECT CONTACT.  THE PATHWAYS CONSIDERED TO BE OF PRIORITY ARE TRANSPORT FROM
SOIL TO AIR, SURFACE WATER, AND GROUNDWATER.

6. CONTAMINANT MIGRATION

AIR

CONTAMINANTS OF CONCERN AT THE SITE COULD POTENTIALLY BE TRANSPORTED FROM THE SITE BY WIND.  THEREFORE, THE
RI CONSIDERED THE POTENTIAL FOR MOVEMENT OF SMALL PARTICLES BY THIS MECHANISM.  THERE ARE TWO METHODS TO
ESTIMATE WIND DISPERSION.  THE CONCENTRATIONS IN THE AIR CAN BE MEASURED DIRECTLY OR THE QUANTITY OF
PARTICULATES CAN BE ESTIMATED USING ESTABLISHED MATHEMATICAL METHODS.  THE RI TEAM UTILIZED THE LATTER OF
THESE APPROACHES.  RESULTS SUGGEST THAT PCBS AND LEAD ARE THE POLLUTANTS OF GREATEST CONCERN.  RESULTS ALSO
INDICATE THAT ON-SITE WORKERS WOULD BE THE ONLY HUMANS AT RISK FROM EXPOSURE TO THESE CONTAMINANTS.  THE SITE
POSES NO RISK TO THE SURROUNDING COMMUNITY BY WIND BLOWN DISPERSION OF CONTAMINANTS.

SURFACE WATER

SURFACE-WATER FLOW RATES AND CONTAMINANT CONCENTRATIONS WERE USED TO CALCULATE FLUXES OF CONTAMINANTS LEAVING
THE SITE VIA THE SURFACE-WATER PATHWAY.  A SINGLE SURFACE-WATER MONITORING STATION WAS SELECTED AND FLUXES
CALCULATED FOR COMPOUNDS THAT HAD BEEN DETECTED AT THAT LOCATION.  FLUXES ARE AVAILABLE FOR SELECTED METALS,
BENZENES, AND PAHS.

GROUND WATER

THE ESTIMATION OF RATES OF TRANSPORT FOR CONTAMINANTS VIA THE GROUNDWATER SYSTEM IS LIMITED BY THE CURRENT
LACK OF UNDERSTANDING OF LOCAL GROUNDWATER HYDROLOGY.  DUE TO THE COMPLICATED NATURE OF THE SYSTEM, VALUES
HAVE A LOW DEGREE OF CONFIDENCE AND SHOULD BE USED WITH CAUTION.  FLUXES FOR METALS, BENZENE, PHENOLS, AND
PAHS WERE CALCULATED FOR FILL AND SAND AQUIFERS.  CONTAMINANT FLUXES ARE GENERALLY LOW.

D. THE RISK ASSESSMENT

THE PURPOSE OF THE RISK ASSESSMENT WAS TO DETERMINE THE MAGNITUDE AND PROBABILITY OF POTENTIAL HARM TO HUMANS
AND THE ENVIRONMENT AND TO DETERMINE SITE PERFORMANCE STANDARDS (CLEANUP LEVELS).  THE RA EVALUATIONS WERE
BASED ON THE RESULTS OF THE RI AND METHODOLOGY CURRENTLY IN USE BY THE EPA.  THESE METHODS ESTABLISH GUIDANCE
FOR THE ESTIMATION OF LEVELS TO WHICH HAZARDOUS WASTE SITES SHOULD BE REMEDIATED.

THE RA EVALUATIONS CONSISTED OF FOUR STUDY ELEMENTS:  EXPOSURE, TOXICITY, RISK CHARACTERIZATION, AND
SELECTION OF "HOW CLEAN IS CLEAN" LEVELS OR SITE PERFORMANCE STANDARDS.  THE METHODOLOGY USED IN THE RA UNDER
THE ABOVE STUDY ELEMENTS INCLUDES THE IDENTIFICATION OF EXPOSED POPULATIONS AND EXPOSURE PATHWAYS, THE
SELECTION OF INDICATOR CONTAMINANTS FOR CARCINOGENS AND THRESHOLD-ACTING CHEMICAL CONSTITUENTS, COMPUTATION
OF ACCEPTABLE DOSES FOR THESE TARGET CHEMICALS, AND THE QUANTIFICATION OF RISKS.

THE MAJOR CONTAMINANTS AT THE SITE ARE COAL TAR PITCH RESIDUALS, PCBS, AND TRACE METALS.  FROM DATA GENERATED
BY THE RI, THREE ORGANIC CONSTITUENTS AND ONE TRACE METAL WERE SELECTED AS INDICATOR CHEMICALS REPRESENTING
THE OVERALL LEVEL OF SITE CONTAMINATION.  THESE INDICATOR CONTAMINANTS WERE SELECTED BASED ON THEIR TOXICITY,
CONCENTRATIONS IN SITE WATERS AND SOILS, AND TENDENCY TO BE TRANSPORTED FROM THE SITE. THE SELECTED INDICATOR
COMPOUNDS ARE BENZO(A)PYRENE, PCBS, BENZENE, AND LEAD.  THE RA EVALUATIONS WERE PERFORMED FOR THESE INDICATOR
CHEMICALS AND THE EXPOSURE PATHWAYS APPROPRIATE TO THE TARGET POPULATION.  SOIL INGESTION, INHALATION OF
AIRBORNE PARTICULATES AND VAPORS, AND DERMAL CONTACT WERE ALL CONSIDERED PATHWAYS FOR EXPOSURE.

THE TARGET RECEPTORS (EXPOSED POPULATION) CONSIDERED FOR THE RA WERE THE ON-SITE WORKERS.  SINCE THE SITE IS
WITHIN A HEAVILY INDUSTRIALIZED AREA, WILDLIFE OR FISH POPULATIONS WERE NOT CONSIDERED AS TARGET RECEPTORS
EXCEPT FOR THE AVIAN POPULATION WHICH OCCASIONALLY USES THE POND AREAS ON THE SITE.

THE "HOW CLEAN IS CLEAN" LEVELS DEFINED AS MAXIMUM ALLOWABLE CONCENTRATIONS (MASC) FOR ON-SITE SOILS WERE



DETERMINED FROM SIMPLE MODELS WHICH QUANTIFY THE TRANSPORT OF CONTAMINANTS FROM THE SOURCE (ON-SITE SOILS) TO
THE RECEPTOR (ON-SITE WORKERS).  IN ADDITION TO TRANSPORT FACTORS, THE MODELS ACCOUNT FOR THE CONTAMINANT
INTAKE RATE WHICH WILL NOT INDUCE AN ADVERSE AFFECT TO TARGET RECEPTORS.  THIS LATTER PARAMETER, DEFINED AS
THE ACCEPTABLE DOSE (AD), WAS ESTIMATED FROM EPA-APPROVED HAZARD ASSESSMENT DATA FOR CARCINOGENS AND
THRESHOLD ACTING CHEMICALS.

MASCS WERE CALCULATED FROM THESE PREDICTIVE MODELS AND THE UNCERTAINTY ASSOCIATED WITH THESE VALUES WAS
QUANTIFIED USING PROBABILISTIC SAMPLING TECHNIQUES.  THE MASC VALUES FOR THE TARGET CONTAMINANTS WERE THEN
REPORTED AS THE CONCENTRATION OF THE CONTAMINANT IN SOIL ASSOCIATED WITH A SPECIFIC PROBABILITY OF EXCEEDING
THE ACCEPTABLE LEVEL FOR THAT CONSTITUENT.

FOR LEAD, THE MASC WAS COMPUTED FOR TWO AD VALUES CORRESPONDING TO THE PROMULGATED MAXIMUM CONTAMINANT LEVEL
(MCL) AND THE RECOMMENDED MAXIMUM CONTAMINANT LEVEL (RMCL).  THE ADS FOR LEAD WERE DERIVED FROM DRINKING
WATER STANDARDS.  FOR THE CARCINOGENS (BENZENE, BENZOPYRENE, PCB), THE MASCS WERE REPORTED FOR TWO RISK
LEVELS, 10-4 AND 10-6, AND FOR TWO EXPOSURE PERIODS (LIFETIME AND SHORT TERM).  THE LIFETIME EXPOSURE PERIOD
ASSUMES THAT A SITE WORKER WOULD BE IN CONTACT WITH SITE SOILS FOR A 70-YEAR PERIOD.  THE SHORT-TERM EXPOSURE
PERIOD ASSUMES CONTINUOUS CONTACT WITH DEEPER SOILS OR TARS FOR A 1-MONTH PERIOD DURING CONSTRUCTION OR
EXCAVATION ACTIVITIES.

THE MASC VALUES COMPUTED FOR THE INDIVIDUAL AND CUMULATIVE PATHWAYS ARE SUMMARIZED IN TABULAR FORM IN TABLE
1.  INCLUDED IN THE TABLE ARE THE COMPARABLE MASC VALUES ASSOCIATED WITH A 10 PERCENT PROBABILITY OF
EXCEEDING THE ACCEPTABLE DOSE FOR EACH TARGET CHEMICAL AND EACH PATHWAY, AND THE CUMULATIVE EXPOSURE RATES. 
THIS RISK LEVEL HAS BEEN SELECTED AS A RECOMMENDED LEVEL OF PROTECTION.  AS SHOWN, DERMAL CONTACT IS THE
CRITICAL EXPOSURE ROUTE FOR THE ORGANIC CONTAMINANTS.  INHALATION IS NOT A SIGNIFICANT PATHWAY AT THE MAXIMUM
TOTAL SUSPENDED PARTICULATE MATTER CONCENTRATIONS PREDICTED FOR THE SITE.

THE RA PRESENTED THESE VALUES WITH RECOMMENDED CLEANUP GOALS.  IN A SERIES OF MEETINGS BETWEEN THE EPA AND
ECOLOGY, IT WAS AGREED THAT REMEDIAL OBJECTIVES ASSOCIATED WITH BOTH THE 10-6 AND 10-4 RISK LEVELS WOULD BE
EVALUATED DURING THE FS.  THE MUTUALLY AGREED UPON CLEANUP STANDARDS ARE SUMMARIZED IN TABLE 2.

#ENF
IV. ENFORCEMENT

A RI AND FS WAS CONDUCTED BY JOSEPH SIMON & SONS, INC., WASHINGTON NATURAL GAS COMPANY, HYGRADE FOOD
CORPORATION, AND BURLINGTON NORTHERN RAILROAD COMPANY PURSUANT TO AN "ADMINISTRATIVE ORDER ON CONSENT"
ENTERED INTO AND ISSUED BY EPA ON NOVEMBER 1, 1984.  EPA IS NOW PREPARED TO IMPLEMENT THE SETTLEMENT
PROCEDURES SET FORTH IN SECTION 122 OF CERCLA, 42 U.S.C. SS9622, AND OFFER THESE SAME PARTIES THE OPPORTUNITY
TO PERFORM THE SELECTED REMEDIAL ACTION PURSUANT TO A CONSENT DECREE. EPA INTENDS TO COMMENCE A NEGOTIATION
PERIOD WITH THE PRPS SHORTLY AFTER THE SIGNING OF THE ROD.  THE DEPARTMENT OF INTERIOR AND THE STATE OF
WASHINGTON HAVE BEEN INVITED TO PARTICIPATE IN THE NEGOTIATIONS.  IF FOR ANY REASON, AGREEMENT CANNOT BE
REACHED WITH THESE PARTIES, EPA WILL INITIATE ALTERNATIVE ACTION TO INSURE THAT THE REMEDIAL ACTION PROCEEDS. 
FINALLY, EPA IS STILL CONSIDERING THE POSSIBILITY OF IDENTIFYING ADDITIONAL PARTIES WHO MAY BE POTENTIALLY
RESPONSIBLE FOR CONDITIONS AT THE SITE.

#CR
V. COMMUNITY RELATIONS

COMMUNITY INTEREST FOR THE TACOMA TAR PITS SUPERFUND SITE HAS NOT BEEN ACTIVELY DEMONSTRATED TO EITHER EPA OR
ECOLOGY.  IT MUST BE CONSIDERED THAT THIS SITE IS ACTUALLY A SMALL UNIT WITHIN THE LARGER SUPERFUND SITE,
COMMENCEMENT BAY - NEARSHORE/TIDEFLATS AND THAT THE TACOMA TAR PITS IS LOCATED WITHIN A HEAVY INDUSTRIALIZED
AREA WITH NO PRIVATE RESIDENCES NEARBY.  IN FACT, THE COMMUNITY RELATIONS PLAN FOR THE TACOMA TAR PITS IS
CONTAINED WITHIN THE PLAN FOR COMMENCEMENT BAY AND SOUTH TACOMA CHANNEL SUPERFUND SITES.  UNDER A COOPERATIVE
AGREEMENT WITH EPA IN 1983, ECOLOGY WAS DELEGATED AS THE LEAD AGENCY IN CONDUCTING INVESTIGATIONS FOR THE
NEARSHORE/TIDEFLATS, RUSTON/VASHON ISLAND, AND TACOMA MUNICIPAL LANDFILL SITES.  EPA RETAINED ITS ROLE AS THE
LEAD AGENCY FOR THE TACOMA TAR PITS, ASARCO TACOMA SMELTER, SOUTH TACOMA SWAMP, AND WELL 12A SITES.  THE
TACOMA-PIERCE COUNTY HEALTH DEPARTMENT, (HEALTH DEPARTMENT) THROUGH ANOTHER INTERAGENCY AGREEMENT WITH
ECOLOGY, CONDUCTS COMMUNITY RELATIONS SUPPORT ACTIVITIES FOR THE NEARSHORE/TIDEFLATS AND RUSTON/VASHON ISLAND
SITES.

THE COMMENCEMENT BAY AND SOUTH TACOMA CHANNEL SUPERFUND SITES ARE LOCATED WITHIN THE CITY OF TACOMA, ON THE
SOUTH CENTRAL PORTION OF PUGET SOUND, PIERCE COUNTY, WASHINGTON.  TACOMA IS ONE OF THE OLDEST CITIES IN THE
PACIFIC NORTHWEST, DATING BACK TO 1841.  THE POPULATION OF TACOMA, THE SECOND LARGEST CITY IN WASHINGTON NEXT
TO SEATTLE, IS 158,501 (U.S. DEPARTMENT OF COMMERCE, 1980), AND 485,667 PEOPLE LIVE IN PIERCE COUNTY.

MANUFACTURING, WHOLESALE AND RETAIL TRADE, AND SERVICES ARE THE PRIMARY INDUSTRIES IN THE TACOMA AREA
(WASHINGTON STATE EMPLOYMENT SECURITY, 1985), WITH A LARGE PORTION OF THE LABOR FORCE EMPLOYED IN THE



MANUFACTURING SECTOR.  SURROUNDING AREAS ARE CHARACTERIZED WITH DENSELY POPULATED FORESTS WHICH SUPPLY THE
LUMBER NECESSARY TO LOCAL INDUSTRY. MANUFACTURED GOODS ARE PRIMARILY WOOD AND PAPER PRODUCTS, AND CHEMICALS. 
THE PORT OF TACOMA IS THE STATE'S LARGEST EXPORT PORT, AND AUTO IMPORT PORT.  IT IS THE FOURTH LARGEST AUTO
IMPORTER ON THE WEST COAST.  DURING THE YEARS 1980 TO 1986 THE COUNTY'S POPULATION HAS GROWN 9.3 PERCENT, 
AND NON-AGRICULTURAL EMPLOYMENT INCREASED BY 15.2 PERCENT (WASHINGTON STATE EMPLOYMENT SECURITY, 1987). 
CLEARLY, TACOMA'S ECONOMY HAS BEEN GROWING STEADILY IN RECENT YEARS.

BOTH PRESENT AND HISTORICAL INDUSTRIAL ACTIVITIES HAVE RELEASED HAZARDOUS CHEMICALS AND OTHER PRODUCTION
BY-PRODUCTS INTO COMMENCEMENT BAY, THE SOUTH TACOMA AREA AQUIFERS, AND THE SURROUNDING ENVIRONMENT. THESE
PRODUCTS INCLUDE METALS (ARSENIC, LEAD, ZINC, COPPER, CADMIUM, HYDROCARBONS (PAHS), CHLORINATED BUTADIENES,
AND PESTICIDES.  HAZARDOUS SUBSTANCES HAVE BEEN FOUND IN SEDIMENTS IN THE WATERWAYS, CADMIUM AND ARSENIC HAVE
BEEN DOCUMENTED IN SOILS NEAR THE RUSTON AREA, PAHS AND PCBS HAVE CONTAMINATED GROUNDWATER AQUIFERS IN THE
SOUTH TACOMA AREA, AND FISH AND SHELLFISH IN COMMENCEMENT BAY HAVE BEEN FOUND WITH ELEVATED LEVELS OF
ORGANICS AND OTHER CLORINATED COMPOUNDS IN THEIR TISSUES.

CHEMICAL CONTAMINATION OF COMMENCEMENT BAY AND THE SOUTH TACOMA CHANNEL AREA PROMPTED THE SITE'S NOMINATION
TO THE NATIONAL PRIORITIES LIST (NPL) IN OCTOBER, 1981.  IN APRIL, 1983 THE EPA ANNOUNCED AN AGREEMENT WITH
ECOLOGY TO CONDUCT A RI/FS FOR THE COMMENCEMENT BAY SUPERFUND SITE.  THE RI, WHICH WAS COMPLETED IN 1985,
CHARACTERIZED THE NATURE AND EXTENT OF CONTAMINATION IN THE NEARSHORE/TIDEFLATS AREA.  THE FS, WHICH
EVALUATES AND ALTERNATIVES OF CLEANUP ACTION FOR THIS AREA OF THE TACOMA SUPERFUND SITES IS NOW UNDERWAY. 
RIS FOR THE TACOMA MUNICIPAL LANDFILL, SOUTH TACOMA SWAMP, TACOMA TAR PITS, AND SOUTH TACOMA CHANNEL, AND FSS
FOR THE SOUTH TACOMA AND TACOMA TAR PITS HAVE BEEN COMPLETED.  AN ON-SITE RI FOR THE ASARCO TACOMA SMELTER
BEGAN IN SEPTEMBER 1987.  THESE INVESTIGATIONS ARE BEING CONDUCTED BY PRIVATE CONSULTING FIRMS.

COMMUNITY INVOLVEMENT

TACOMA AREA RESIDENTS BECAME ACUTELY INVOLVED IN COMMENCEMENT BAY AND SOUTH TACOMA CHANNEL ENVIRONMENTAL
ISSUES PRIOR TO THEIR NOMINATION TO THE NPL IN OCTOBER 1981.  OVER ONE HUNDRED PEOPLE ATTENDED AN APRIL 1981
PUBLIC MEETING AT WHICH SEVERAL FEDERAL, STATE, AND LOCAL GOVERNMENTAL AGENCIES MET TO EXPLAIN THE AREA'S
CONTAMINATION AND HAZARDOUS WASTE PROBLEMS, AND DESCRIBE WHAT WOULD BE DONE ABOUT THE SITUATION.  CONCERN
ABOUT THESE PROBLEMS WAS MODERATE, WITH GROUPS SUCH AS THE AUDUBON SOCIETY AND WASHINGTON ENVIRONMENTAL
COUNCIL THE MOST ACTIVE.  MOST PEOPLE'S COMMENTS AT THAT TIME CENTERED AROUND THE PERCEPTION THAT NOT ENOUGH
WAS BEING DONE TO CORRECT THE PROBLEMS.  AT THAT TIME, COMMENCEMENT BAY AND THE SOUTH TACOMA CHANNEL WERE
GIVEN CONSIDERABLE PRESS AND MEDIA ATTENTION.

IN THE YEARS FOLLOWING COMMENCEMENT BAY AND SOUTH TACOMA CHANNEL'S NOMINATION TO THE NPL, THE LEVEL OF
CITIZEN CONCERN APPEARS TO BE LESS THAN IT WAS IN 1981.  EPA, ECOLOGY, AND OTHER AGENCIES HAVE CONDUCTED
SEVERAL INVESTIGATIONS, SAMPLING-ANALYSIS SURVEYS, AND CLEANUP ACTIVITIES AT MANY OF THE INDIVIDUAL AREAS
WITHIN THE COMMENCEMENT BAY AND SOUTH TACOMA SUPERFUND SITES.  THESE INVESTIGATIONS HAVE SERVED AS
DEMONSTRATIONS THAT TACOMA'S HAZARDOUS WASTE PROBLEMS ARE NOT BEING IGNORED, AND HAVE PROVIDED A BETTER
UNDERSTANDING OF THE NATURE OF THE PROBLEM AND ITS RISK TO HUMAN HEALTH AND THE ENVIRONMENT.

THE HEALTH DEPARTMENT BY INTERAGENCY AGREEMENT WITH ECOLOGY HAS BEEN THE LEAD AGENCY FOR IMPLEMENTING A
SUPERFUND COMMUNITY RELATIONS PLAN WAS COMPLETED FOR THE COMMENCEMENT BAY SITE.  IN RESPONSE TO INPUT AT A
PUBLIC MEETING HELD IN 1983, THE HEALTH DEPARTMENT DEVELOPED A CITIZEN ADVISORY COMMITTEE (CAC) TO HELP
IMPLEMENT THE COMMUNITY RELATIONS PROGRAM DURING INVESTIGATIONS AND REMEDIAL ACTION AT THESE SUPERFUND SITES.

COMMUNITY RELATIONS ACTIVITIES CONDUCTED BY THE HEALTH DEPARTMENT HAVE INCLUDED:  COORDINATING AND HOLDING
PUBLIC MEETINGS FOR INFORMATIONAL PURPOSES AND AT VARIOUS STAGES OF THE SPECIFIC SITE INVESTIGATIONS AND
CLEANUP, BRIEFING LOCAL GOVERNMENTAL OFFICIALS ON THE STATUS OF AREA SUPERFUND INVESTIGATIONS, HAZARDOUS
WASTE PRESENTATIONS TO GRADE SCHOOL CHILDREN, PRESENTATIONS TO ENVIRONMENTAL GROUPS AND INTERESTED PARTIES
UPON REQUEST, AND TOURS OF COMMENCEMENT BAY. ADDITIONAL ACTIVITIES HAVE INCLUDED THE PRODUCTION AND
DISTRIBUTION OF PAMPHLETS AND FLIERS (INCLUDING TRANSLATION FOR ASIAN COMMUNITIES) TO TACOMA AND PIERCE
COUNTY COMMUNITIES, AND PREPARING PROJECT UPDATES, FACT SHEETS, AND PRESS RELEASES.

SPECIFIC ACTIVITIES:  TACOMA TAR PITS

ON THREE SEPARATE OCCASIONS OVER THE PAST TWO YEARS EPA HAS MET WITH THE CAC TO UPDATE THE GROUP AS TO THE
PROGRESS WITH THE INVESTIGATIONS AND TO INDICATE EPA'S FUTURE PLANS.  THE CAC AS WELL AS A LARGER GROUP OF
INTERESTED CITIZENS AND SPECIAL INTEREST GROUPS HAVE BEEN RECIPIENTS OF NEWS LETTERS AND PROJECT UPDATES. 
THE MOST RECENT MAILING WAS ISSUED THE FIRST WEEK IN NOVEMBER 1987.  APPROXIMATELY 200 COPIES OF THE PROPOSED
PLAN AND PROJECT UPDATE (FACT SHEET) FOR TACOMA TAR PITS WERE SENT OUT USING THE COMMENCEMENT BAY MAILING
LIST.  ON NOVEMBER 18, 1987, EPA HELD A PUBLIC MEETING AT THE PIERCE COUNTY HEALTH DEPARTMENT TO ACCEPT
COMMENTS ON THE PREFERRED ALTERNATIVE FOR REMEDIAL CLEANUP AT THE TACOMA TAR PITS SITE.  DESPITE WIDE
COVERAGE BY NEWSPAPER, RADIO, AND A LOCAL TELEVISION STATION, ONLY TWO PRIVATE CITIZENS CAME FORWARD TO
COMMENT ON THE PROPOSED PLAN.  THESE COMMENTS ARE ADDRESSED IN THE RESPONSIVENESS SUMMARY.  COPIES OF THE
ADMINISTRATIVE RECORD HAVE BEEN MAINTAINED AT THE TACOMA PUBLIC LIBRARY. ALTHOUGH NO COMMENTS OTHER THAN



THOSE FROM THE POTENTIALLY RESPONSIBLE PARTIES (PRP) WERE SENT BY THE CLOSE OF THE PUBLIC COMMENT PERIOD, EPA
SHALL CONTINUE TO MAKE THE EFFORT TO KEEP THE PUBLIC INFORMED AND PROVIDE AN OPPORTUNITY FOR PARTICIPATION. 
THIS ASPECT OF THE COMMUNITY RELATIONS EFFORT ADDRESSES THE OVERRIDING CONCERN EXPRESSED BY CITIZENS THAT
INFORMATION MUST BE BOTH ACCURATE AND TIMELY AS OPPOSED TO THE INFORMATION THEY FORMERLY RECEIVED SOLELY
THROUGH THE MEDIA.  THE OTHER MAJOR CONCERN EXPRESSED IS THAT THEY DO NOT SEE THE AGENCIES TAKING CORRECTIVE
ACTION ON SO CALLED PRIORITY SITES.  THE HIGH LEVEL OF COMMUNITY RELATIONS ACTIVITIES AND PROCEEDING FORWARD
WITH THE ROD LEADING TO REMEDIAL ACTION ARE THE BEST MEASURES TO DEAL WITH THESE CONCERNS.

#AE
VI. ALTERNATIVES EVALUATION - FEASIBILITY STUDY

THE PURPOSE OF THE FS WAS TO DEVELOP AND EVALUATE POSSIBLE ALTERNATIVES TO PERFORM SITE CLEANUP.  AVAILABLE
TECHNOLOGIES WERE SCREENED FOR APPLICABILITY AND ASSEMBLED INTO ALTERNATIVES RANGING FROM NO ACTION TO
PERMANENT TREATMENT OF ALL CONTAMINANTS.  A TOTAL OF 19 PRELIMINARY ALTERNATIVES WERE DEVELOPED, NINE OF
WHICH INCLUDED OPTIONS FOR GROUNDWATER EXTRACTION AND TREATMENT.  TECHNOLOGIES CONSIDERED IN THESE
ALTERNATIVES INCLUDED DUST CONTROL, CAPPING, STABILIZATION, EXCAVATION WITH OFF-SITE LANDFILLING, ELECTRIC
PYROLYSIS, INCINERATION, AND IN SITU VITRIFICATION FOR THE SOILS.  GROUNDWATER EXTRACTION WITH WELLS OR
SUBSURFACE DRAIN PIPES WAS INCLUDED, AS WAS PUMPING OF POND WATER.  WATER TREATMENT OPTIONS INCLUDED
ACTIVATED CARBON ADSORPTION AND FILTRATION OR STABILIZATION.  TEN OF THE PRELIMINARY ALTERNATIVES, INCLUDING
NO ACTION, WERE RETAINED AFTER INITIAL SCREENING FOR HEALTH PROTECTION AND COST.

SITE CONDITIONS WERE EVALUATED AND CLEAN-UP LEVELS ESTABLISHED BASED ON LIFETIME CANCER RISK LEVELS OR ONE
PER TEN THOUSAND (10-4) AND ONE PER MILLION (10-6).  ALTERNATIVES CONTAINING SOIL EXCAVATION WERE EVALUATED
FOR BOTH OF THESE RISK LEVELS.

TABLE 3 CONTAINS A BRIEF DESCRIPTION OF THE 10 CANDIDATE ALTERNATIVES.  THESE ALTERNATIVES WERE SUBJECTED TO
DETAILED ANALYSIS. ACCORDING TO REGULATORY GUIDELINES, THE DETAILED ANALYSIS OF EACH ALTERNATIVE INCLUDED:

• REFINEMENT OF THE ALTERNATIVE WITH EMPHASIS GIVEN TO DEFINING ESTABLISHED METHODS OF HANDLING
OR TREATING WASTES.

• EVALUATION IN TERMS OF ENGINEERING IMPLEMENTATION, RELIABILITY, ANTICIPATED PERFORMANCE AND
SAFETY.

• AN ASSESSMENT OF THE EXTENT TO WHICH THE ALTERNATIVE IS EXPECTED TO EFFECTIVELY PREVENT OR
REDUCE THE THREAT TO PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.

• AN ANALYSIS OF ANY ADVERSE ENVIRONMENTAL IMPACTS AND METHODS FOR REDUCING OR ELIMINATING THESE
IMPACTS.

• DETAILED COST ESTIMATION, INCLUDING COSTS ASSOCIATED WITH LONG-TERM OPERATION AND MAINTENANCE
ASSOCIATED WITH THE ALTERNATIVE.

• THE DEGREE TO WHICH EACH ALTERNATIVE CONFORMS TO FEDERAL AND STATE REQUIREMENTS AND
REGULATIONS.

• CONCERNS OF THE COMMUNITY.

THE TEN CANDIDATE REMEDIAL ALTERNATIVES WERE RATED ACCORDING TO THE CONCERNS LISTED ABOVE AS GROUPED INTO THE
FOLLOWING FIVE CRITERIA:

• TECHNICAL FEASIBILITY

• INSTITUTIONAL REQUIREMENTS

• PUBLIC HEALTH IMPACTS

• ENVIRONMENTAL IMPACTS, AND

• COST ANALYSIS.

TABLE 4 CONTAINS FACTORS WHICH CONTRIBUTE TO EACH OF THESE FIVE CRITERIA.

EACH OF THE CANDIDATE ALTERNATIVES WAS RATED FOR THE ABOVE FACTORS ACCORDING TO A HIGH/MODERATE/LOW SCHEME. 
A HIGH RATING INDICATED THAT THE ALTERNATIVE MEETS OR EXCEEDS OBJECTIVES FOR CLEANUP.  A MODERATE RATING
INDICATES THE ALTERNATIVE ONLY PARTIALLY ADDRESSES THE CLEAN-UP OBJECTIVES, WHILE A LOW RATING INDICATES THAT



CLEAN-UP OBJECTIVES ARE NOT MET FOR THIS CRITERIA.  THE RATINGS FOR EACH FACTOR IN GENERAL CATEGORIES ARE
THEN COMBINED.  THESE RATINGS FOR THE 10 CANDIDATE ALTERNATIVES ARE PRESENTED IN TABLE 5.  AS ALTERNATIVES 9,
13, 15, 16, AND 18 CONTAINED OPTIONS FOR GROUNDWATER TREATMENT, THESE ALTERNATIVES HAVE TWO SETS OF RATINGS. 
THE ALTERNATIVES INCLUDING GROUNDWATER TREATMENT ARE NUMBERED WITH THE SYMBOL B (I.E., 9B).

FROM THIS EVALUATION A PREFERRED REMEDIAL ALTERNATIVE WAS SELECTED. THE SELECTION CONSIDERED THE DEGREE TO
WHICH SITE PERFORMANCE STANDARDS WOULD BE ATTAINED, THE DEGREE OF CLEAN UP PERFORMED AS REQUIRED BY
REGULATIONS, AND THE DEGREE TO WHICH ROUTES OF CONTAMINANT EXPOSURE ARE ELIMINATED OR CONTROLLED.

#RA
VII. SELECTED REMEDIAL ALTERNATIVE (NO. 13)

THE PREFERRED REMEDIAL ALTERNATIVE (NO. 13) IS A COMBINATION OF SOURCE CONTROL MEASURES, MEASURES TO CONTROL
CONTAMINANT RELEASE, AND ALSO MEASURES TO REDUCE HUMAN EXPOSURE TO CONTAMINANTS.  THIS ALTERNATIVE CONSISTS
OF THE EXCAVATION OF THE MOST SEVERELY CONTAMINATED SOILS, STABILIZATION OF THESE SOILS USING A TECHNIQUE
WHICH IMMOBILIZES CONTAMINANTS, CAPPING OF THE STABILIZED MATERIAL, TREATMENT OF SURFACE WATER, CONTINUED
GROUNDWATER MONITORING, REGULATORY CONTROLS ON WATER USAGE FOR BOTH SURFACE AND GROUNDWATER, AND RESTRICTIONS
ON SITE ACCESS.

A. DESCRIPTION OF THE SELECTED REMEDY

1. SOIL EXCAVATION

SURFACE SOILS EXCEEDING THE 10-6 LIFETIME CANCER RISK LEVEL, AND ALL SOILS REGARDLESS OF DEPTH WHICH ARE
CLASSIFIED AS EXTREMELY HAZARDOUS WASTES (EHW) UNDER STATE LAW ARE TO BE EXCAVATED.  SOILS CLASSIFIED AS EHW
ARE DEFINED AS THOSE SOILS EXCEEDING 10,000 MG/KG (1 PERCENT) PAH.  SOILS BENEATH THE TAR PIT AND PONDS ARE
KNOWN TO CONTAIN PAH IN EXCESS OF 1 PERCENT.  THESE SOILS WILL BE EXCAVATED TO A DEPTH REQUIRED TO SHOW PAH
CONCENTRATIONS LESS THAN 1 PERCENT.  WHEN THE REMEDIAL ACTION IS UNDERTAKEN, THIS STATE STANDARD MAY BE
REEVALUATED FOR TECHNICAL FEASIBILITY AS ALLOWED UNDER SS121(D)(4)(B) OF SARA.

SOILS AND SEDIMENTS FROM OTHER AREAS WILL BE EXCAVATED TO A DEPTH NOT TO EXCEED 3 FEET IN ALL LOCATIONS WHERE
SOILS EXCEED CONCENTRATIONS DEFINED TO HAVE A 10-6 LIFETIME CANCER RISK.  THIS 10-6 RISK LEVEL TRANSLATES TO
1 MG/KG FOR PCB, 1 MG/KG FOR PAHS, AND 56 MG/KG FOR BENZENE (TABLE 2).  SURFACE SOIL CONTAMINATED WITH LEAD
ABOVE THE 166 MG/KG LEVEL IS ALSO EXCAVATED AND STABILIZED.  THE APPROXIMATE AREA DESIGNATED FOR EXCAVATION
IS SHOWN IN FIGURE 8.

THE TOTAL ESTIMATED VOLUME OF MATERIAL TO BE EXCAVATED IS 45,000 CUBIC YARDS.  BACKHOES, BULLDOZERS, AND
FRONT END LOADERS WILL BE USED TO EXCAVATE SOILS.  DUST CONTROL MEASURES SUCH AS WETTING OF SOILS WILL BE
USED DURING EXCAVATION TO PREVENT WIND DISPERSION.  SEDIMENTS FROM THE PONDS ARE EXCAVATED LATER IN THE
REMEDIAL ACTION AS WATERS MUST FIRST BE REMOVED FROM THE PONDS.  OPERATIONS AT THE METAL RECYCLING FACILITY
WILL BE TEMPORARILY RELOCATED WHEN THE AREA WHICH IS CURRENTLY PAVED IS REMEDIATED.

2. SOIL STABILIZATION

TO REDUCE THE ABILITY OF CONTAMINANTS TO MIGRATE FROM THE SOILS PRIOR TO REPLACEMENT ON SITE, THE EXCAVATED
SOILS WILL BE CHEMICALLY TREATED OR STABILIZED.  LABORATORY EXPERIMENTS WILL BE PERFORMED TO ENSURE THAT THE
STABILIZATION PROCESS EFFECTIVELY IMMOBILIZES CONTAMINANTS.  FOLLOWING THIS ACTIVITY, A LARGER SCALE "PILOT
STUDY" WILL STABILIZE A LARGER VOLUME OF CONTAMINATED MATERIAL FROM THE SITE. THIS PILOT STUDY WILL DETERMINE
THE EFFECTIVENESS OF THE STABILIZATION PROCESS.

AS EXCAVATION PROCEEDS, THE CONTAMINATED MATERIAL IS MOVED TO A HOPPER WHICH SCREENS OUT MATERIAL LARGER THAN
6 INCHES IN DIAMETER AND FEEDS THE MATERIAL TO A GRINDER OR CRUSHER.  THE GRINDER PULVERIZES THE MATERIAL TO
PRODUCE PARTICLES SMALLER THAN 5 TO 10 MM IN DIAMETER.  THE MATERIAL IS THEN FED TO A MIXING VESSEL WHERE
SILICATE POLYMERS, CEMENT, AND WATER FROM THE SITE PONDS IS ADDED.  THE WASTE WILL NEED TO BE THOROUGHLY
MIXED PRIOR TO THIS STEP.

THE PROPORTIONS OF POLYMER AND CEMENT TO BE ADDED WILL BE DETERMINED BY LABORATORY SCALE STUDIES.  THE FINAL
COMPOSITION OF THE STABILIZED MATERIAL MAY VARY DEPENDING ON THE COMPOSITION OF SOIL ENCOUNTERED DURING
EXCAVATION.  IT IS ESTIMATED THAT 200 TO 400 POUNDS OF CEMENT AND POLYMER WILL BE ADDED PER TON OF
CONTAMINATED SOIL, ALONG WITH 10 TO 25 GALLONS OF WATER.

3. REPLACEMENT OF STABILIZED SOIL

THE CHEMICAL STABILIZATION PROCESS SHOULD SIGNIFICANTLY REDUCE THE TOXICITY AND LEACHABILITY OF SITE SOILS. 
THEREFORE, THIS MATERIAL WILL BE PLACED BACK INTO THE LOCATIONS FROM WHICH IT WAS EXCAVATED.  THE STABILIZED
SOIL WILL BE DENSE AND RELATIVELY IMPERMEABLE TO RAINFALL OR SURFACE WATER.  TO FURTHER REDUCE THE FLOW OF



SURFACE WATER THROUGH THIS STABILIZED MATERIAL, AN ASPHALT CAP WILL BE PLACED OVER THE STABILIZED SOIL.  AN
ASPHALT SEALER WILL BE USED AS PART OF THIS CAPPING PROCEDURE.

PRIOR TO PLACEMENT OF THE STABILIZED MIXTURE, THE SITE SURFACE WILL BE GRADED TO FORM A 3 PERCENT SLOPE
TOWARD THE BN RAILROAD TRACKS TO THE SOUTH.  A FURROW WILL BE DUG ALONG THE EDGE OF THESE TRACKS AND ALONG
THE WESTERN SIDE OF THE EXISTING PONDS TO PROVIDE A DRAINAGE DITCH. CLEAN FILL MATERIAL MAY BE NEEDED IN THE
AREAS OF THE PONDS TO BRING THE SURFACE UP TO GRADE.  THE MIXTURE WILL THEN BE SPREAD OVER THE AREA INDICATED
IN FIGURE 8.  THIS PROCESS WILL PROCEED FROM THE TAR PIT AREA TOWARD THE PONDS.  THE MATERIAL WILL BE LAID AS
A CONTINUOUS LAYER AND WILL BE ALLOWED TO CURE FOR UP TO 1 MONTH.

THE REAGENT COMPOSITION IS FORMULATED TO PROVIDE A HIGH-STRENGTH SURFACE CAPABLE OF SUPPORTING TRUCKS AND
OTHER VEHICLES.  IN ORDER TO PROTECT THE STABILIZED SURFACE FROM HEAVY EQUIPMENT WEAR, A 2-INCH LAYER OF
ASPHALT WILL BE PLACED OVER IT.  THE SURFACE WILL BE PERIODICALLY INSPECTED AND, IF NECESSARY, REPAIRED.

LAND USE RESTRICTIONS WILL BE IMPOSED TO PREVENT OR REQUIRE STRINGENT CONTROL OF FUTURE EXCAVATION ON THE
SITE, TO PREVENT FUTURE USE OF SURFACE WATER AND SHALLOW GROUNDWATER, AND TO PREVENT SITE ACCESS BY PERSONNEL
OTHER THAN SITE WORKERS.

4. GROUNDWATER EXTRACTION AND TREATMENT

AT THIS TIME, IT IS NOT EXPECTED THAT GROUNDWATER EXTRACTION AND TREATMENT WILL BE NECESSARY.  AN EXPANDED
GROUNDWATER MONITORING NETWORK UTILIZING TO THE EXTENT PRACTICABLE THOSE WELLS SHOWN IN FIGURE 8 WILL BE
DESIGNED, AND REGULAR GROUNDWATER MONITORING WILL BE PERFORMED.  TO ACCOMPLISH THIS, IT IS LIKELY THAT
ADDITIONAL WELLS WILL NEED TO BE INSTALLED.  IF CONCENTRATIONS ARE DETERMINED TO BE STATISTICALLY
REPRESENTATIVE OF LEVELS EXCEEDING SITE PERFORMANCE STANDARDS, THE NEED FOR GROUNDWATER EXTRACTION AND
TREATMENT WILL BE EVALUATED IN A SUBSEQUENT STUDY.

AT THE CURRENT TIME, THE GROUNDWATER SYSTEM HAS BEEN INSUFFICIENTLY CHARACTERIZED TO COMPLETELY DESIGN
GROUNDWATER EXTRACTION AND TREATMENT SYSTEMS FOR THE FILL, SAND, AND LOWER AQUIFERS.  EXACT LOCATIONS AND
DEPTHS OF EXTRACTION WELLS CANNOT BE SPECIFIED NOR CAN ANTICIPATED RATES OF GROUNDWATER EXTRACTION BE
ESTIMATED.  THEREFORE, IF GROUNDWATER EXTRACTION IS DEEMED NECESSARY, ADDITIONAL CHARACTERIZATION OF THE
HYDROGEOLOGIC CONDITIONS OF THE SITE WILL BE NECESSARY AS PART OF THE SYSTEM DESIGN.

5. PERFORMANCE OF THE SELECTED ALTERNATIVE

THE PROPOSED CLEANUP OPTION WAS SELECTED DUE TO THE FACT THAT IT PROVIDES A TREATMENT ALTERNATIVE WHICH
REDUCES THE MOBILITY AND TOXICITY OF THE CONTAMINATION, WILL BE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT, ATTAINS ARARS, AND IS A COST-EFFECTIVE METHOD OF SITE CLEANUP.  THE BENEFITS OF THIS ALTERNATIVE
ARE DISCUSSED BELOW.  FIRST AND FOREMOST, HUMAN EXPOSURES TO CONTAMINATED SOILS ARE PREVENTED, THEREBY
ADDRESSING THE MOST SIGNIFICANT HEALTH CONCERN.  POND WATER IS TREATED, AND SURFACE WATER INFILTRATION IS
PREVENTED BY THE IMPERMEABLE CAP.  THUS, POTENTIAL EXPOSURES VIA WATER SOURCES ARE CONTROLLED. PERMANENT
TREATMENT CAN BE PROVIDED THROUGH THE IMMOBILIZATION OF CONTAMINANTS.  THE COST OF THIS ALTERNATIVE,
ESTIMATED TO BE ABOUT $3.4 MILLION, IS SIGNIFICANTLY LESS THAN OTHER ALTERNATIVES WHICH OFFER A COMPARABLE
LEVEL OF PROTECTION.

AS REQUIRED BY SECTION 121 OF CERCLA FOR REMEDIAL ACTIONS WHERE WASTES REMAIN ON-SITE, THE PERFORMANCE OF THE
REMEDIAL ACTION WILL BE REINVESTIGATED EVERY 5 YEARS TO ENSURE THAT THE REMEDIAL ACTION HAS BEEN EFFECTIVE,
THAT INCREASING LEVELS OF CONTAMINANTS ARE NOT BEING RELEASED TO THE ENVIRONMENT, AND THAT HUMAN HEALTH AND
THE ENVIRONMENT ARE PROTECTED.  IF AS A RESULT OF THIS FREQUENT REASSESSMENT, THE REMEDIAL ACTION IS SHOWN TO
HAVE DECREASED PERFORMANCE, THE NATURE AND EXTENT OF ADDITIONAL ACTIONS WILL BE CONSIDERED.

B. STATUTORY DETERMINATIONS

THE SELECTED REMEDIAL ALTERNATIVE MEETS ALL STATUTORY REQUIREMENTS, PARTICULARLY THOSE OF CERCLA AS AMENDED
BY SARA.  THE HIGHEST PRIORITY IS THE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  THE USE OF
STABILIZATION PERMANENTLY TREATS/FIXES CONTAMINANTS.  THEREFORE, THE LANDFILL CLOSURE AND POST-CLOSURE CARE
REQUIREMENTS ARE SATISFIED WITH RESPECT TO CONTROL OF SOIL CONTAMINATION RELEASES.  IN ADDITION, TAR SLUDGE
BENEATH THE SITE WITH PAH CONCENTRATIONS IN EXCESS OF 1 PERCENT ARE REMOVED AND TREATED.  PCB MATERIALS
EXCEEDING 50 PPM ARE PERMANENTLY IMMOBILIZED, CONSISTENT WITH THE TOXIC SUBSTANCES CONTROL ACT (TSCA)
REGULATIONS.  PERMANENT TREATMENT, AS PREFERRED UNDER SARA, IS USED.

ARARS PERTAINING TO SURFACE WATER ARE SATISFIED BECAUSE CONTAMINANTS IN EXISTING SURFACE WATER ARE REMOVED TO
NONDETECTABLE LEVELS.  FUTURE OFF-SITE DISCHARGES OF SURFACE WATER SHOULD MEET DISCHARGE LIMITS BECAUSE THE
SURFACE-WATER RUNOFF DOES NOT FLOW INTO CONTAMINATED MATERIALS.

THE RELEASE OF ADDITIONAL CONTAMINANTS TO THE GROUNDWATER IS REDUCED BY THE PLACEMENT OF AN IMPERMEABLE CAP,
AND THE CONTROL OF SURFACE-WATER RUNOFF.  ADDITIONALLY, THE PERMANENT IMMOBILIZATION OF WASTES SATISFIES



GROUNDWATER PROTECTION REGULATIONS.  THEREFORE, PRESENTLY UNCONTAMINATED GROUNDWATER WILL BE CLEARLY
PROTECTED, CONSISTENT WITH GROUNDWATER PROTECTION AND NONDEGRADATION REGULATIONS. EXISTING CONTAMINATED
GROUNDWATER WITHIN THE SITE REMAINS UNTREATED; HOWEVER, LAND USE RESTRICTIONS WILL ENSURE THAT THE
GROUNDWATER IS NOT EXTRACTED OR USED.  ACTION LEVELS OF CONTAMINANTS IN GROUNDWATER HAVE NOT BEEN
CONSISTENTLY EXCEEDED AT OFF-SITE LOCATIONS.  GROUNDWATER MONITORING IS CONDUCTED AT THE SITE BOUNDARIES IN
ACCORDANCE WITH RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) CLOSURE REQUIREMENTS TO ENSURE THAT
CONTAMINATED GROUNDWATER DOES NOT MIGRATE BEYOND THE SITE BOUNDARIES.

IMPACTS TO THE COMMUNITY ARE MINIMIZED THROUGH THE USE OF THIS ALTERNATIVE.  SOME OPERATIONS AT THE METAL
RECYCLING FACILITY MAY BE SUSPENDED DURING THE IMPLEMENTATION OF THIS ALTERNATIVE; HOWEVER, FOLLOWING
REMEDIATION, ACTIVITIES MAY RESUME AND SHOULD NOT BE RESTRICTED.

THE CAP WHICH IS PRODUCED FROM THE STABILIZED SOIL AND ASPHALT WILL BE ABLE TO SUPPORT DRIVING AND OPERATION
OF LIGHT EQUIPMENT.  LARGE STRUCTURES MAY BE PLACED IF SUPPORT PILING IS INCLUDED.  LAND USE RESTRICTIONS
WILL ENSURE THAT PLACEMENT OF ANY SUCH SUPPORT IS DONE IN SUCH A WAY THAT 1) ANY CONTAMINATED SOIL BROUGHT TO
THE SURFACE DURING PLACEMENT IS HANDLED IN ACCORDANCE WITH RCRA AND STATE HAZARDOUS WASTE REGULATIONS, AND 2)
THE INTEGRITY OF THE CAP IS MAINTAINED.

THE SELECTED REMEDY WILL ALSO MEET ALL SUBSTANTIVE LAWS AND REGULATIONS OF OTHER ARARS.  THESE ARE LISTED AND
THEIR APPLICATION IS BRIEFLY DESCRIBED IN THE FS.

THE LAW AND REGULATIONS OF CONCERN INCLUDE:

• RESOURCE CONSERVATION AND RECOVERY ACT (RCRA, 42 USC 6901); RCRA REGULATIONS (40 CFR 261 TO
280); WASHINGTON STATE DANGEROUS WASTE REGULATIONS (WAC 173-303); MINIMUM FUNCTIONAL STANDARDS
FOR SOLID WASTE HANDLING (WAC 173-304).

• THE SELECTED REMEDY PREVENTS FURTHER SPREAD OF GROUNDWATER CONTAMINATION AND CONSTITUTES A
CORRECTIVE ACTION PROGRAM AS SPECIFIED IN 40 CFR 264, AND WAC 173-303-645(11).

• SAFE DRINKING WATER ACT (SDWA, 42 USC 300); PRIMARY DRINKING WATER STANDARDS (40 CFR 141).

• CLEAN WATER ACT (CWA, 33 USC 1251); NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES, 40
CFR 122); NPDES PERMIT PROGRAM (WAC 173-220).

THE FINAL SELECTED REMEDY MEETS THE REQUIREMENTS OF COST-EFFECTIVENESS AS THIS ALTERNATIVE PROVIDES FOR
PERMANENT TREATMENT, AND CONTAMINANT RELEASE MINIMIZATION FOR A COST SIGNIFICANTLY LESS THAN OTHER
ALTERNATIVES EXHIBITING A SIMILAR LEVEL OF PROTECTION.  THE ESTIMATED PRESENT WORTH OF THE SELECTED REMEDY IS
$3.4 MILLION, WHILE ALTERNATIVES 15, 16, 18, AND 19, PROVIDE SIMILAR LEVELS OF PROTECTION FOR COSTS OF $8.1,
$93.1, $133.1, AND $242.9 MILLION, RESPECTIVELY. ADDITIONAL COST OF THESE IS THE RESULT OF THE USE OF MORE
COSTLY TECHNOLOGIES SUCH AS INCINERATION (15, 19) OR THE EXCAVATION OF LARGER VOLUMES OF SOILS COUPLED WITH
OFF-SITE LANDFILLING (16, 18).
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                                  APPENDIX II

                            RESPONSIVENESS SUMMARY

                                TACOMA TAR PITS

                              TACOMA, WASHINGTON

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

   SECTION A   OVERVIEW.  THIS SECTION DISCUSSES THE EPA SELECTED ALTERNATIVE FOR CORRECTIVE ACTION, AND
               PUBLIC REACTION TO THIS ALTERNATIVE.

   SECTION B   BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS.  THIS SECTION PROVIDES A BRIEF HISTORY OF
               COMMUNITY INTEREST AND CONCERNS RAISED DURING REMEDIAL PLANNING ACTIVITIES AT THE TACOMA TAR
               PITS.

   SECTION C   SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND EPA'S RESPONSES TO THE
               COMMENTS.  BOTH WRITTEN AND ORAL COMMENTS ARE CATEGORIZED.  EPA'S RESPONSES TO THESE
               COMMENTS ARE ALSO PROVIDED.

   SECTION D   REMAINING CONCERNS.  THIS SECTION DESCRIBES REMAINING COMMUNITY CONCERNS THAT EPA SHOULD TAKE
               INTO CONSIDERATION IN CONDUCTING THE REMEDIAL DESIGN AND REMEDIAL ACTION AT THE TACOMA TAR
               PITS SITE.

A. OVERVIEW

A GROUP OF POTENTIALLY RESPONSIBLE PARTIES (PRPS) INCLUDING WASHINGTON NATURAL GAS COMPANY, JOSEPH SIMON AND
SONS, INC., HYGRADE FOOD PRODUCTS, INC. AND BURLINGTON NORTHERN RAILROAD COMPANY, WITH OVERSIGHT BY THE EPA
AND ECOLOGY PERFORMED THE RI/FS AT THE TACOMA TAR PITS SITE IN TACOMA, WASHINGTON.

IN 1924, A COAL GASIFICATION PLANT WAS BUILT ON THE SITE.  THIS PLANT OPERATED UNTIL 1956 DURING WHICH TIME,
WASTE MATERIALS FROM THE COAL GASIFICATION PROCESS WERE DISPOSED OF ON-SITE.  DEMOLITION OF THE PLANT BEGAN
IN 1965 AND WAS COMPLETED BY 1966.  DURING THE DISMANTLING AND DEMOLITION PROCEDURE, SOME WASTE MATERIALS AND
PROCESS EQUIPMENT WERE LEFT IN PLACE.  IN 1967, THE PROPERTY WAS PURCHASED AND METAL RECYCLING OPERATIONS
WERE INITIATED.  THIS OPERATION INTRODUCED A VARIETY OF ORGANIC AND HEAVY METAL CONTAMINANTS TO SOILS ON
SITE.

THE SELECTED REMEDIAL ALTERNATIVE RESULTED FROM MODIFICATION, PRIMARILY IN THE AREAS OF QUANTITY OF MATERIAL
TO BE STABILIZED AND SITE BOUNDARY DEFINITION, OF THE REMEDIAL ALTERNATIVE RECOMMENDED BY THE ABOVE NAMED
PRPS.  THESE MODIFICATIONS WERE REQUIRED BY EPA AND ECOLOGY. THIS MODIFIED REMEDIAL ACTION INCLUDES
EXCAVATION AND STABILIZATION OF CONTAMINATED SOILS AND CAPPING OF THE STABILIZED SOIL MATRIX.  THIS
ALTERNATIVE IS DESCRIBED IN MORE DETAIL IN THE DECISION SUMMARY AND THE FEASIBILITY STUDY.

THIS RESPONSIVENESS SUMMARY DESCRIBES CONCERNS WHICH THE COMMUNITY HAS EXPRESSED IN REGARDS TO PROBLEMS AT
THE SITE AND THE RECOMMENDED CLEANUP ALTERNATIVE.  VERY FEW PUBLIC COMMENTS WERE MADE AT THE PUBLIC HEARING
ON NOVEMBER 18, 1987, AND ONE COMMENT WAS RECEIVED FROM THE PRPS DURING THE PUBLIC MEETING.  THE PUYALLUP
INDIAN TRIBE PROVIDED WRITTEN COMMENTS FOLLOWING THE CLOSE OF THE PUBLIC COMMENT PERIOD.  BECAUSE THEIR
COMMENTS WERE OF SUFFICIENT IMPORTANCE A RESPONSE WAS NONETHELESS PREPARED.  VERBAL COMMENTS CENTERED AROUND
THE PROVEN EFFECTIVENESS OF THE STABILIZATION PROCESS AND THE NEED FOR GROUNDWATER EXTRACTION AND TREATMENT.

WRITTEN COMMENTS WERE RECEIVED FROM THE ABOVE NAMED PRPS DURING THE PUBLIC COMMENT PERIOD.  CONCERNS INCLUDED
THE NEED TO IDENTIFY ADDITIONAL PRPS AND THE EXTENT OF EXCAVATION AND TREATMENT.

THE LACK OF PUBLIC CONCERN MAY, IN PART, BE A RESULT OF THE FACT THAT THE SITE IS LOCATED WITHIN A HEAVILY
INDUSTRIALIZED AREA, WITH NO ADJACENT RESIDENTIAL COMMUNITY.

B. BACKGROUND ON COMMUNITY INVOLVEMENT

THERE HAS NOT BEEN MUCH SPECIFIC COMMUNITY INTEREST IN THE TACOMA TAR PITS SITE, EXCEPT FOR THE DIRECTLY
AFFECTED BUSINESSES.  MOST COMMUNITY INVOLVEMENT HAS FOCUSED ON THE GREATER COMMENCEMENT BAY SITE, OF WHICH
THIS IS A PART.  THE DIRECTLY AFFECTED BUSINESSES AGREED TO CONDUCT THE REMEDIAL INVESTIGATION AND



FEASIBILITY STUDY IN 1984.

THE NEWS MEDIA COVERED EPA'S 1984 REMEDIAL INVESTIGATION START AND SUBSEQUENT RESPONSIBLE PARTY TAKEOVER OF
THE INVESTIGATION.

THE COMMENCEMENT BAY CITIZENS ADVISORY COMMITTEE HAS DISCUSSED THE SITE SEVERAL TIMES WITH THE SITE MANAGER. 
THE MOST RECENT DISCUSSION WAS ON SEPTEMBER 10, 1987, WHEN THE AGENCY PRESENTED THE DRAFT RI AND FS RESULTS. 
THE FOCUS OF THEIR CONCERNS HAVE BEEN CLEANUP LEVELS ON AND OFF THE SITE, THE BASIS FOR THOSE LEVELS, AND WHO
WOULD PAY THE COST OF CLEANUP.

1) CITIZENS HAVE REQUESTED TO KNOW THE PROPOSED CLEANUP LEVELS ON AND OFF THE SITE AND THE BASIS FOR THOSE
LEVELS.

EPA RESPONSE:  THE SPECIFIC LEVELS PROPOSED WERE EXPLAINED IN DETAIL, AND ARE EXPLAINED ELSEWHERE IN THIS
DOCUMENT.  THE LEVELS ARE BASED ON APPLICABLE, RELEVANT AND APPROPRIATE REQUIREMENTS IN FEDERAL AND STATE
LAW.

2) CITIZENS HAVE REQUESTED TO KNOW WHO WOULD PAY THE COST OF CLEANUP.

EPA RESPONSE:  RESPONSIBLE PARTIES ARE CONDUCTING THE RI/FS.  THE AGENCY WILL SEEK TO HAVE THEM PAY FOR
CLEANUP AS WELL AS FOR EPA'S OWN COSTS. 

(??)

2. A CONCERN WAS RAISED WITH REGARD TO THE EFFECTIVENESS OF THE STABILIZATION PROCESS FOR IMMOBILIZING
CONTAMINANTS.
 
AGENCY RESPONSE - ALTHOUGH THE CEMENT/POLYMER STABILIZATION PROCESS IS A PROVEN TECHNIQUE FOR IMMOBILIZATION
OF HEAVY METALS, THIS TECHNIQUE HAS NOT BEEN CONCLUSIVELY PROVEN TO BE EFFECTIVE IN IMMOBILIZING ORGANIC
CONTAMINANTS IN COAL TARS.  THEREFORE, BOTH LABORATORY AND BENCH SCALE TREATABILITY STUDIES WILL BE PERFORMED
DURING THE DESIGN PHASE OF THE REMEDIAL ACTION TO ENSURE THE PROCESS WILL BE EFFECTIVE AND PERMANENT.

DURING LABORATORY SCALE STUDIES, THE PROPER MIXTURE OF COMPONENTS AND ADDITIVES WILL BE DETERMINED SUCH THAT
MAXIMUM CONTAMINANT IMMOBILIZATION IS ACHIEVED.  DURING BENCH SCALE STUDIES, THE LEACHABILITY OF THE
STABILIZED MATRIX WILL BE EVALUATED FOLLOWING ADEQUATE CURING AND AGING.

AS AN OPTION TO STABILIZATION OF ALL CONTAMINATED SOILS, THE SOILS/TARS CONTAINING THE HIGHEST TAR CONTENT
(EHW) MAY BE CONSIDERED FOR AN ALTERNATE TYPE OF TREATMENT/DISPOSAL (I.E., INCINERATION) IF THE STABILIZATION
PROCESS IS FOUND TO BE INEFFECTIVE FOR THE WASTE MATRIX.  THE VOLUME OF THIS EHW WOULD BE RELATIVELY SMALL
AND THIS WOULD SIGNIFICANTLY REDUCE THE AVERAGE ORGANIC CARBON CONTENT OF THE SOIL TO BE STABILIZED.

3. A QUESTION WAS RAISED REGARDING THE PROPERTY TO THE EAST OF EAST RIVER STREET, AND WHETHER CONTAMINANTS
EXISTED BENEATH THIS PROPERTY.

AGENCY RESPONSE - HISTORICAL INFORMATION SUGGESTS THAT TARS WERE NOT DIRECTLY PLACED IN THIS LOCATION. 
HOWEVER, OVERLAND FLOW OF WASTES OR WASTEWATERS FROM THE COAL GASIFICATION PLANT DID OCCUR IN THIS LOCATION. 
WHEN GROUNDWATER MONITORING WELL AGI-1D WAS CONSTRUCTED, VISIBLE EVIDENCE OF TAR-RELATED MATERIALS WAS
OBSERVED.  THEREFORE, SOME DEGREE OF SOIL CONTAMINATION IS PRESENT EAST OF EAST RIVER STREET.

WRITTEN COMMENTS FROM THE PRPS

4. THE RECORD SHOULD REFLECT THAT ADDITIONAL POTENTIALLY RESPONSIBLE PARTIES BEYOND THE UNDERSIGNED HAVE BEEN
IDENTIFIED FOR THE TACOMA TAR PIT SITE.  THESE ADDITIONAL POTENTIALLY RESPONSIBLE PARTIES SHOULD BE PROMPTLY
NOTIFIED OF THEIR POTENTIAL LIABILITY ASSOCIATED WITH THE SITE PURSUANT TO SECTION 122 OF CERCLA SO THAT THEY
MAY HAVE A MEANINGFUL OPPORTUNITY TO PARTICIPATE IN DECISIONS REGARDING THE REMEDIATION OF THE SITE.

AGENCY RESPONSE - EPA AND ECOLOGY AGREE THAT TO THE EXTENT ADDITIONAL RESPONSIBLE PARTIES ARE IDENTIFIED,
SUCH PARTIES SHOULD BE NOTIFIED CONSISTENT WITH THE REQUIREMENTS OF SARA.  THE EPA WILL PERFORM THIS ACTIVITY
IN A TIMELY FASHION.

5. SEVERAL ATTEMPTS HAVE BEEN MADE TO CLARIFY THE EXTENT OF MATERIAL THAT WILL BE EXCAVATED AND TREATED UNDER
THE PROPOSED REMEDIATION PLAN. YOUR LETTER OF DECEMBER 1, 1987, STATES THAT PAH CONTAMINATED MATERIAL
CONTAINING IN EXCESS OF 1 PERCENT PAH MUST BE EXCAVATED AND TREATED IN ORDER TO SATISFY THE "STATE
REQUIREMENT THAT ALL EXTREMELY HAZARDOUS WASTES ARE REMOVED FROM THE SITE OR TREATED...".  THE PAH
CONTAMINATED MATERIALS HAVE REMAINED UNDISTURBED AT THE SITE FOR OVER 30 YEARS. THERE IS NO APPLICABLE STATE
REQUIREMENT NOR IS THERE ANY RELEVANT AND APPROPRIATE REQUIREMENT UNDER THE STATE'S WASTE MANAGEMENT LAWS OR
THE REGULATIONS THEREUNDER THAT MANDATES REMOVAL AND TREATMENT OF ALL EXTREMELY HAZARDOUS MATERIAL AT THE



SITE.  THESE POINTS ARE FURTHER CLARIFIED UNDER THE STATE'S NEWLY ENACTED LAWS DEALING WITH HAZARDOUS WASTE
SITES -- CLEANUP OPERATIONS, SENATE BILL NO. 6805.  SECTION 29 OF THE NEW LAW AMENDS THE HAZARDOUS WASTE
MANAGEMENT LAWS, CHAPTER RCW 70.105, WITH THE ADDITION OF THE FOLLOWING LANGUAGE:

A PERSON CONDUCTING A REMEDIAL ACTION PURSUANT TO AN APPROVED SETTLEMENT AGREEMENT OR THE DEPARTMENT
CONDUCTING A REMEDIAL ACTION OR THE DEPARTMENT CONDUCTING A REMEDIAL ACTION UNDER CHAPTER 70.  RCW (SECTION 1
THROUGH 25 OF THIS ACT) IS EXEMPT FROM THE PROCEDURAL AND SUBSTANTIVE REQUIREMENTS OF THIS CHAPTER. 
(EMPHASIS ADDED).

WE ATTEMPTED TO RESOLVE THIS ISSUE BY AGREEING TO MODIFY ALTERNATIVE 13 TO INCLUDE TREATMENT OF ALL TAR AND
SLUDGE BENEATH THE PONDS AND THE PIT WHICH EXCEEDED 1 PERCENT PAH.  THIS PRACTICAL SOLUTION WAS OFFERED NOT
BECAUSE OF OUR RECOGNITION OF THE NEED TO REMOVE OR TREAT EXTREMELY HAZARDOUS WASTE, BUT RATHER AS A
RECOGNITION THAT THE STRUCTURAL INTEGRITY OF THE STABILIZED MATERIAL MAY REQUIRE TREATMENT OF UNSTABLE TAR
AND SLUDGE IN ANY EVENT.

EPA'S PROPOSED PLAN SHOULD BE CLARIFIED BY DELETING ANY REFERENCE TO EXCAVATION AND TREATMENT OF EXTREMELY
HAZARDOUS WASTE AND, INSTEAD, REFER TO THE EXCAVATION AND TREATMENT OF THE TAR AND SLUDGE BENEATH THE PONDS
AND THE PIT WHICH EXCEED 1 PERCENT PAH CONCENTRATION.  THE CLARIFICATION DOES NOT IN ANY WAY DETRACT FROM THE
LEVEL OF PROTECTION AFFORDED HUMAN HEALTH AND THE ENVIRONMENT BY THE SELECTED ALTERNATIVE YET IT PROVIDES A
HIGHER LEVEL OF CERTAINTY THAT THE QUANTITIES OF MATERIAL AND ESTIMATED COST DESCRIBED IN ALTERNATIVE 13 ARE
ACCURATE.

AGENCY RESPONSE - IT IS THE EPA'S AND ECOLOGY'S OPINION THAT ALL MATERIAL CLASSIFIED AS EHW (GT 1 PERCENT
PAH) SHOULD BE REMOVED FROM THE SITE REGARDLESS OF LOCATION.  THIS MATERIAL SHOULD BE EXCAVATED IN THE
VICINITY OF THE TAR PIT, PONDS, AND TAR BOIL UNTIL LEVELS LESS THAN 1 PERCENT PAH ARE REACHED.  HISTORICAL
DATA SUGGESTS THAT A TAR LAYER MAY BE PRESENT UNDER PORTION OF THE SITE OTHER THAN THESE AREAS.  IN MOST
AREAS, THIS TAR MAY BE PRESENT AT DEPTHS OF LESS THAN 3 FEET, IN WHICH CASE, IT WOULD BE EXCAVATED UNDER THE
"SHALLOW SOIL" CRITERIA.  IF, HOWEVER, TAR MATERIAL EXCEEDING 1 PERCENT PAH IS FOUND TO BE PRESENT AT DEPTHS
OF GREATER THAN 3 FEET, THIS MATERIAL SHOULD BE REMOVED AND TREATED IN ADDITION TO THE SHALLOW SOILS.

C. SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT

PERIOD AND AGENCY RESPONSES TO THE COMMENTS

COMMENTS FROM MEMBERS OF THE PUBLIC, PRIMARILY SEVERAL PRPS, REGARDING THE SELECTED REMEDIAL ALTERNATIVE ARE
SUMMARIZED BELOW. COMMENTS ARE GROUPED INTO THOSE GENERATED DURING THE PUBLIC MEETING AND THOSE RECEIVED IN
WRITING DURING THE FORMAL PUBLIC COMMENT PERIOD.

THE PUBLIC COMMENT PERIOD RAN FROM NOVEMBER 6, 1987, TO DECEMBER 5, 1987, (30 DAYS).  A PUBLIC MEETING WAS
HELD AT PIERCE COUNTY HEALTH DEPARTMENT ON WEDNESDAY EVENING NOVEMBER 18, 1987, TO EXPLAIN THE RESULTS OF THE
SITE INVESTIGATIONS AND TO DISCUSS THE RECOMMENDED REMEDIAL ALTERNATIVES.

COMMENTS MADE DURING THE PUBLIC MEETING

1. A CONCERN WAS RAISED REGARDING THE EXTENT OF CONTAMINATION OF LOCAL GROUNDWATER AND WHY NO ACTION WAS TO
BE TAKEN TO CLEAN UP THIS RESOURCE.

AGENCY RESPONSE - THE RI RESULTS SHOW THAT THE TWO UPPER ZONES OF GROUNDWATER (AQUIFERS) CONTAIN WATERS THAT
ARE CONTAMINATED.  THE THIRD AQUIFER APPEARS TO BE FREE OF CONTAMINATION.  THE SHALLOW GROUND WATER IS NOT
CURRENTLY USED AS A POTABLE RESOURCE, NOR IS IT EXPECTED TO BE USED AS A RESOURCE IN THE FUTURE DUE TO
SALINITY, LOW YIELD AND THE CHARACTERISTICALLY HIGH DISSOLVED SOLIDS.  LOCAL GROUNDWATER SUPPLY WELLS ARE
COMPLETED AT DEPTHS MUCH GREATER THAN THE VERTICAL EXTENT OF CONTAMINATION.  THEREFORE, GROUNDWATER
EXTRACTION AND TREATMENT IS NOT INCLUDED WITHIN THE SELECTED ALTERNATIVE.  HOWEVER, IF MONITORING SUGGESTS
THAT CONTAMINANTS ARE BEING DISCHARGED OFF-SITE AT CONCENTRATIONS EXCEEDING PERFORMANCE STANDARDS, A
HYDROGEOLOGIC INVESTIGATION OF DESIGN STUDY FOR GROUNDWATER EXTRACTION AND TREATMENT WILL BE INITIATED.

IF THIS SEVERELY CONTAMINATED MATERIAL IS LEFT IN PLACE, THE TOTAL QUANTITY OF CONTAMINANTS LEFT IN CONTACT
WITH LOCAL GROUNDWATER WOULD BE SIGNIFICANTLY INCREASED AND THE EFFECTIVENESS OF THE SITE CLEANUP MAY BE
SIGNIFICANTLY DECREASED.  THE STATUTORY MANDATE IN CERCLA, AS AMENDED BY SARA, FOR TREATMENT OF CONTAMINANTS
TO THE MAXIMUM EXTENT PRACTICABLE IS ALSO MET BY THE STABILIZATION OF ALL EHW FOUND AT THE SITE DURING
REMEDIATION.

ALL EHW MATERIALS SHOULD BE TREATED IN A SIMILAR FASHION. MATERIALS CLASSIFIED AS EHWS LEFT BENEATH THE SITE
IN AREAS OTHER THAN THE PIT, PONDS, AND TAR BOIL AREA WOULD INTERACT WITH THE ENVIRONMENT IN A FASHION
SIMILAR TO EHW'S AT THESE THREE LOCATIONS IF THESE LOCATIONS WERE MERELY CAPPED.  THIS IS CONSIDERED
UNACCEPTABLE AND ALL ON-SITE EHW SHOULD BE DEALT WITH IN A CONSISTENT FASHION.



6. WRITTEN COMMENTS FROM THE PUYALLUP INDIAN TRIBE RECEIVED AFTER THE CLOSE OF THE PUBLIC COMMENT PERIOD.

ON DECEMBER 17, 1987 EPA RECEIVED A LETTER FROM THOMAS DEMING FOR THE PUYALLUP TRIBE OF INDIANS DATED 5
DECEMBER 1987.  THE LETTER WAS POSTMARKED DECEMBER 16, 1987.  IT SHOULD BE NOTED THAT THE PUBLIC COMMENT
PERIOD CLOSED DECEMBER 6, 1987.  ALTHOUGH THE LETTER WAS RECEIVED AFTER THE CLOSE OF THE COMMENT PERIOD, EPA
HAD NOT COMPLETED THE FINAL DRAFTING OF THE RESPONSIVENESS SUMMARY.  THEREFORE, WITHOUT REGARD FOR FORMAL
DETERMINATION OF THE ACCEPTABILITY OF THE LETTER (GIVEN ITS TIMING), EPA WILL RESPOND TO THE SPECIFIC ISSUES
RAISED BY MR. DEMING FOR THE PUYALLUP TRIBES.

COMMENT - TACOMA TAR PITS SITE IS WITHIN THE BOUNDARIES OF THE PUYALLUP RESERVATION AND, THEREFORE, THE
REMEDIAL ACTION CHOSEN MUST INCLUDE SPECIAL CONSIDERATION IN PROTECTING THE ENVIRONMENT AND NATURAL RESOURCES
WHICH ARE INTEGRAL COMPONENTS OF TRIBAL LIFE.

AGENCY RESPONSE - A REVIEW OF BIA MAP DATED 1977 INDICATES THAT THE SITE IS NOT LOCATED WITHIN THE
RESERVATION BOUNDARY SET FORTH AND RECOGNIZED AT THAT TIME.  ALTHOUGH THE QUESTION OF LANDS CLAIMED OR UNDER
LEGAL DISPUTE CANNOT BE ANSWERED BY THIS ROD ACTION, EPA IS REQUIRED BY SARA TO CONSIDER ENVIRONMENTAL
IMPACTS AND NATURAL RESOURCES (AND HAS IN THIS INSTANCE) WHEN SELECTING REMEDIAL ACTION, WHETHER THE SITE IS
LOCATED ON RESERVATION PROPERTY OR NOT.

COMMENT - ALTERNATIVE #13 IS NOT CONSISTENT WITH THE FEDERAL TRUST RESPONSIBILITIES AND THUS MUST BE
REEVALUATED TO ASSURE COMPLETE CLEANUP, ALSO, THE REMEDIAL ALTERNATIVE FAILS TO ADEQUATELY REMEDY GROUNDWATER
PROBLEMS.

AGENCY RESPONSE - WITHOUT ADDRESSING THE LEGAL ISSUES OR FEDERAL TRUST RESPONSIBILITIES AND WHETHER THEY
APPLY AT THIS SITE, IT SHOULD BE EMPHASIZED AGAIN THAT EPA HAS SELECTED A REMEDY THAT IS PROTECTIVE OF PUBLIC
AND ENVIRONMENTAL HEALTH.  THE REMEDY SELECTED MEETS THE STANDARDS, CRITERIA, AND OTHER REQUIREMENTS OF SARA
AND THE NCP, INCLUDING TECHNICAL FEASIBILITY, INSTITUTIONAL CONSIDERATIONS, AND COST-EFFECTIVE CLEANUP.  AS
INDICATED ABOVE, WATER QUALITY CONSIDERATIONS WILL BE PROTECTED BY THE REMEDIATION IN CONJUNCTION WITH THE
ENHANCED GROUNDWATER MONITORING.  MEASURES FOR ADDITIONAL REMEDIATION WILL BE CONSIDERED ON AN AS NEEDED
BASIS.

D. REMAINING CONCERNS

SEVERAL ISSUES CONCERNING DESIGN PARAMETERS HAVE BEEN DISCUSSED BUT HAVE NOT YET BEEN TOTALLY RESOLVED. 
THESE WILL BE ADDRESSED IN THE SUBSEQUENT DESIGN PHASE OF THIS PROJECT AND INCLUDE:

• TREATABILITY OF RELATIVELY PURE COAL TARS BY THE STABILIZATION PROCESS OR ALTERNATIVE
TREATMENT/DISPOSAL METHODS

• CRITERIA TO BE USED TO EVALUATE THE EFFECTIVENESS OF THE STABILIZATION PROCESS DURING
LABORATORY AND BENCH SCALE STUDIES

• THE NUMBER OF ADDITIONAL MONITORING WELLS NEEDED TO ESTABLISH A GROUNDWATER MONITORING NETWORK
IN LIEU OF GROUNDWATER EXTRACTION AND TREATMENT.

• CRITERIA FOR DETERMINING THE NECESSITY FOR GROUNDWATER EXTRACTION AND TREATMENT BE EVALUATED.

• PERFORMANCE OF REMEDIATION TO MINIMIZE POSSIBLE DISRUPTIONS TO ON-SITE OPERATIONS.



                                 APPENDIX III

              APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA) INCLUDES PROVISIONS FOR THE SELECTION AND
PREFERENCE OF REMEDIAL ACTIONS.  EXCAVATION AND OFF-SITE LAND DISPOSAL OPTIONS ARE LEAST FAVORED WHEN ON-SITE
TREATMENT OPTIONS ARE AVAILABLE.  EMPHASIS IS PLACED ON ALTERNATIVES WHICH PERMANENTLY TREAT OR IMMOBILIZE  
CONTAMINATION.

REQUIREMENTS FOR CLEANUP OF WASTE SITES ARE IDENTIFIED IN TERMS OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS).  APPLICABLE REQUIREMENTS ARE THOSE STANDARDS OR REQUIREMENTS WHICH SPECIFICALLY ADDRESS
A HAZARDOUS SUBSTANCE, POLLUTANT, OR CONTAMINANT, REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE AT A
CERCLA SITE.  FOR EXAMPLE, DISCHARGES OF WATER TO THE NAVIGABLE WATERWAY ARE REGULATED UNDER THE NATIONAL
POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) PROGRAM OF THE CLEAN WATER ACT.  RELEVANT AND APPROPRIATE
REQUIREMENTS ARE THOSE THAT APPLY BECAUSE CONDITIONS AT THE SITE SUFFICIENTLY RESEMBLE CONDITIONS FOR WHICH
THE REQUIREMENTS WERE DEVELOPED.  THE FEDERAL RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) IS AN EXAMPLE OF
A LAW THAT IS "RELEVANT AND APPROPRIATE" TO THE TACOMA TAR PITS SITE.  THIS LAW IS NOT APPLICABLE BECAUSE THE
SITE WAS NEVER GIVEN INTERIM STATUS NOR ISSUED A PERMIT FOR HANDLING SOLID WASTE.  NEVERTHELESS, THE SITE
SUFFICIENTLY RESEMBLES A LANDFILL AS DEFINED IN 40 CFR 260 THAT WASTE HANDLING STANDARDS MAY APPLY.  WHILE
SARA REQUIRES THAT ALL ARARS BE MET, OR IN LIMITED CIRCUMSTANCES WAIVED, THE PROCEDURAL REQUIREMENTS OF SUCH
LAWS ARE WAIVED FOR ACTIONS CONDUCTED ENTIRELY ON SITE.  THUS PERMITS ARE NOT REQUIRED.

STATE STANDARDS MUST BE ATTAINED DURING REMEDIAL ACTION UNDER SARA IF SUCH STANDARDS WERE PROMULGATED UNDER
STATE LAW THAT IS MORE STRINGENT THAN FEDERAL REQUIREMENTS, WERE IDENTIFIED TO EPA IN A TIMELY MANNER, AND
ARE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE TO THE CONTAMINANTS OF CONCERN.  MOST IMPORTANTLY, SARA
REQUIRES THAT CLEANUP OF A SITE ENSURE THAT THE PUBLIC HEALTH AND ENVIRONMENT ARE PROTECTED. IT ALSO REQUIRES
THAT ALTERNATIVE REMEDIES MUST BE WEIGHED IN THE SELECTION PROCESS.

ARARS WHICH MAY APPLY TO THIS SITE ARE LISTED IN THE FEASIBILITY STUDY AND ARE PRESENTED HERE AGAIN WITH
SITUATIONS TO WHICH THEY MAY PERTAIN.  THE SPECIFIC PROVISIONS OF ARARS THAT MAY BE PERTINENT TO A PARTICULAR
ALTERNATIVE ARE DISCUSSED WHEN THE ALTERNATIVES ARE EVALUATED.

FEDERAL LAWS AND REGULATIONS

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) (42 USC 6901), SUBTITLE C:

• PART B PERMIT.  THE USE OF CERTAIN TREATMENT SYSTEMS, IN PARTICULAR WASTE INCINERATORS,
REQUIRES THE PREPARATION OF A PART B PERMIT APPLICATION.  INFORMATION ON THE SITE SUCH AS       
GEOTECHNICAL AND HYDROLOGICAL CONDITIONS MUST BE INCLUDED ALONG WITH INTENDED USES OF THE SITE.

• GROUNDWATER PROTECTION (40 CFR 264, SUBPART F).  PERTAINS TO GROUNDWATER MONITORING, HAZARDOUS
CONSTITUENTS, CONCENTRATION LIMITS, POINTS OF COMPLIANCE, AND CORRECTIVE ACTION.  A PROGRAM    
OF GROUNDWATER MONITORING MUST BE IMPLEMENTED TO DETECT THE PRESENCE OF CONTAMINANTS AT THE
POINT OF COMPLIANCE, WHICH IS USUALLY AT SITE BOUNDARIES.  IF CONCENTRATIONS OF PARTICULAR      
COMPOUNDS ARE DETECTED ABOVE DESIGNATED LIMITS MORE EXTENSIVE MONITORING IS NECESSARY AND
CORRECTIVE ACTIONS MAY BE REQUIRED.

• CLOSURE AND POST-CLOSURE (40 CFR 264, SUBPART G).  POST-CLOSURE CARE MUST BE PROVIDED FOR AT
LEAST THIRTY YEARS AND INCLUDES MONITORING, REPORTING, AND MAINTENANCE OF WASTE CONTAINMENT    
SYSTEMS.  COVERS AND SIMILAR STRUCTURES MUST NOT BE DISTURBED UNLESS SPECIAL CONDITIONS ARISE. 
A LOCAL LAND USE AUTHORITY MUST BE NOTIFIED OF THE PRESENCE OF REMAINING CONTAMINATION AND THE  
LOCATIONS OF WASTE FACILITIES.  ALSO, THE PREVIOUS USE OF THE SITE AND RESTRICTIONS ON THE
FUTURE USE OF THE SITE MUST BE RECORDED IN THE PROPERTY DEED.

• LANDFILLS (40 CFR 264, SUBPART N).  PROVISIONS PERTAINING TO THE CAPPING, MONITORING, CLOSURE,
AND POST-CLOSURE CARE OF THE SITE. A FINAL COVER MUST BE PLACED WHICH MINIMIZES THE MIGRATION
OF LIQUIDS THROUGH THE LANDFILL, REQUIRES MINIMAL MAINTENANCE, PROMOTES DRAINAGE, AND MINIMIZES
DEGRADATION OF THE SURFACE, ACCOMMODATES SETTLING AND SUBSIDENCE WITHOUT THE LOSS OF
EFFECTIVENESS, AND HAS A PERMEABILITY LESS THAN THE UNDERLYING MATERIALS.  THE CAP MUST BE
INSPECTED AND MAINTAINED, AND GROUNDWATER MONITORING CONDUCTED.

• INCINERATORS (40 CFR 264, SUBPART O) (RCRA, SUBTITLE C, SECTION 3003).  PROVISIONS PERTAINING
TO THE TESTING, PERFORMANCE STANDARDS, OPERATION, MONITORING, AND CLOSURE OF INCINERATORS,      
INCLUDING MOBILE INCINERATORS.  WASTES TO BE BURNED MUST BE CHEMICALLY ANALYZED; TRIAL BURNS
MUST BE PERFORMED; THE INCINERATOR MUST BE OPERATED TO ACHIEVE A DESTRUCTION AND REMOVAL        
EFFICIENCY (DRE) OF 99.99 PERCENT FOR PRINCIPAL ORGANIC HAZARDOUS CONSTITUENTS (POHCS); AIR



EMISSIONS MUST BE MONITORED, HYDROGEN CHLORIDE MUST BE CONTROLLED TO THE LESS STRINGENT OF 99
PERCENT REMOVAL OR 1.8 KG PER HOUR, AND PARTICULATE EMISSIONS MUST NOT EXCEED 180 MG PER DRY
STANDARD CUBIC METER, AND UPON CLOSURE ALL WASTES AND WASTE RESIDUES MUST BE REMOVED.  A PART B
PERMIT APPLICATION MUST BE SUBMITTED AND APPROVED PRIOR TO THE USE OF AN INCINERATOR, EXCEPT
FOR TEST BURNS.

CLEAN WATER ACT (CWA) (33 USC 1251):

• NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) (40 CFR 122).  THESE REGULATIONS GOVERN
POINT SOURCE DISCHARGES INTO NAVIGABLE WATERWAYS SUCH AS THE PUYALLUP RIVER.  LIMITS ON THE  
CONCENTRATIONS OF CONTAMINANTS WHICH MAY BE DISCHARGED ARE DETERMINED ON A CASE-BY-CASE BASIS.

FEDERAL WATER QUALITY CRITERIA:

• WATER QUALITY CRITERIA ARE ESTABLISHED WHICH ARE LIMITS ON THE CONCENTRATION OF COMPOUNDS OF
FRESH AND MARINE WATERS.  THESE CRITERIA MAY APPLY TO DISCHARGES INTO OFF-SITE SURFACE WATER.   
THE ACTION LEVELS INCLUDE WATER QUALITY CRITERIA FOR ON-SITE AND BOUNDARY SURFACE WATERS.

SAFE DRINKING WATER ACT (SDWA) (42 USC 300):

• DRINKING WATER STANDARDS (40 CFR 141).  MAXIMUM CONTAMINANT LEVELS (MCLS) MUST BE ATTAINED FOR
SOURCES OF DRINKING WATER. THE MCL FOR LEAD (50 PPM) WAS INCLUDED IN THE ACTION LEVELS.    
DRINKING WATER REGULATIONS ARE RELEVANT AND APPROPRIATE TO THE LOWER AQUIFERS AT THE SITE.

DEPARTMENT OF TRANSPORTATION, PARTS 171 TO 173:

• TRANSPORT, PACKAGING, LABELING, PLACARDING, AND MANIFESTING OF HAZARDOUS WASTE SHIPMENTS. 
THESE REGULATIONS APPLY TO THE OFF-SITE SHIPMENT OF CONTAMINATED SOILS AND PERHAPS SPENT    
ACTIVATED CARBON.  WASTE MATERIALS MUST BE IDENTIFIED, LOADED IN NON-LEAKING CONTAINERS,
LABELED AND PLACARDED AS APPROPRIATE FOR THE CONTENTS, AND MANIFESTED TO VERIFY THAT THE
SHIPMENTS REACHES ITS INTENDED DESTINATION.

TOXIC SUBSTANCES CONTROL ACT (TSCA) (15 USC 2601)X:

• RECORDS, REPORTING, STORAGE, HANDLING, INCINERATION, AND LANDFILLING OF PCB-CONTAINING WASTES. 
(40 CFR 761.60-.79). THESE REGULATIONS APPLY TO DISPOSAL OR INCINERATION OF EXCAVATED     
PCB-CONTAMINATED MATERIALS.  PCB MATERIALS WHICH ARE DISPOSED OF PRIOR TO FEBRUARY 17, 1978,
ARE CONSIDERED TO BE IN SERVICE AND DO NOT REQUIRE EXCAVATION FOR DISPOSAL.  INCINERATION OF   
EXCAVATED PCB-CONTAINING MATERIALS MUST DESTROY 99.9999 PERCENT OF THE PCBS.  THE INCINERATOR
MUST BE APPROVED AND BE OPERATED UNDER SPECIFIC CONDITIONS.  MATERIALS CONTAINING LESS THAN 50  
PPM PCBS MAY BE DISPOSED IN A SANITARY LANDFILL.

EXCAVATED MATERIALS CONTAINING PCBS AT CONCENTRATIONS OF 50 PM OR GREATER WHEN DISPOSED MUST BE PLACED IN A
CHEMICAL WASTE LANDFILL.

SEVERAL CONDITIONS MUST BE MET BY A CHEMICAL WASTE LANDFILL APPROVED FOR PCB DISPOSAL:  THE LANDFILL MUST BE
LOCATED IN IMPERMEABLE FORMATIONS; SYNTHETIC LINERS MAY BE REQUIRED IF THE PERMEABILITY OF THE UNDERLYING
SOIL IS JUDGED TO BE EXCESSIVE; THE LANDFILL MUST BE LOCATED ABOVE HISTORIC GROUNDWATER LEVELS AND AWAY FROM
FLOODPLAINS, SHORELANDS, AND GROUNDWATER RECHARGE AREAS; FLOOD PROTECTION MUST BE PROVIDED; IT MUST BE
LOCATED IN AREAS OF LOW TO HIGH RELIEF TO MINIMIZE EROSION; SURFACE WATERS AND GROUNDWATER MUST BE MONITORED
AT LEAST FOR PCBS, CHLORINATED ORGANICS, SPECIFIC CONDUCTANCE, AND PH; A LEACHATE COLLECTION AND MONITORING
SYSTEM MUST BE INSTALLED; THE LANDFILL MUST BE OPERATED WITH PROPER RECORD-KEEPING AND HANDLING, AND
INCOMPATIBLE OR IGNITABLE WASTES ARE NOT ALLOWED; FENCES MUST BE PLACED AROUND THE SITE, SITE ROADS MUST BE
MAINTAINED, AND HAZARDOUS CONDITIONS DUE TO SPILLED OR WINDBLOWN MATERIALS MUST BE PREVENTED.

STATE REGULATIONS:

THE STATE OF WASHINGTON CAN DEVELOP ITS OWN HAZARDOUS WASTE REGULATIONS, PROVIDED THEY ARE AT LEAST AS
STRINGENT AS FEDERAL REGULATIONS.  FOR THE MOST PART, STATE HAZARDOUS WASTE REGULATIONS PARALLEL THE FEDERAL
REGULATIONS.  THEREFORE, THE COMPARABLE STATE REGULATIONS ARE NOT REPEATED.  THERE ARE SOME NOTABLE
DIFFERENCES, HOWEVER, WHICH ARE DISCUSSED BELOW.



DESIGNATION OF DANGEROUS WASTE (DW) AND EXTREMELY HAZARDOUS WASTE (EHW)(WAC 17-303-081 TO 103):

• THE STATE DEFINITION OF A HAZARDOUS WASTE INCORPORATES EPA DESIGNATION OF HAZARDOUS WASTE WHICH
IS BASED ON THE COMPOUND BEING SPECIFICALLY LISTED AS SUCH, OR ON THE WASTE EXHIBITING THE
PROPERTIES OF REACTIVITY, IGNITABILITY, CORROSIVITY, OR EXTRACTION PROCEDURE (EP) TOXICITY. 
ECOLOGY DISTINGUISHES HAZARDOUS WASTE AS EXTREMELY HAZARDOUS WASTE (EHW) OR DANGEROUS WASTE
(DW).  THE DISTINCTION IS BASED ON THE PROPERTIES OF PERSISTENCE, CONCENTRATION,
CARCINOGENICITY, MUTAGENICITY, TERATOGENICITY, CONCENTRATION OF CERTAIN COMPOUNDS, AND
TOXICITY. RESIDUES, CONTAMINATED SOILS, WATER, OR OTHER DEBRIS FROM THE CLEANUP OF SPILLS OF
COMPOUNDS LISTED ON THE "MODERATELY DANGEROUS CHEMICAL PRODUCTS LIST" (WAC 173-303-9903) IN
EXCESS OF 400 POUNDS ARE DESIGNATED AS DW.  IF THE SPILLED COMPOUNDS ARE LISTED ON THE "ACUTELY
DANGEROUS CHEMICAL PRODUCTS LIST" (WAC 173-303-9903), SOILS, RESIDUES, WATER, OR OTHER DEBRIS
IN EXCESS OF 220 POUNDS ARE CONSIDERED EHW.  MATERIALS CONTAINING GREATER THAN 1 PERCENT PAH
ARE CONSIDERED EHW WHEN THE TOTAL QUANTITY EXCEEDS 220 POUNDS.  HOWEVER, WASTES WHICH WERE NOT  
DESIGNATED AS HAZARDOUS WASTE AT THE TIME OF DISPOSAL ARE NOT CONSIDERED DW OR EHW.  EPA AND
ECOLOGY HAVE DETERMINED THAT THE EHW REQUIREMENTS ARE RELEVANT AND APPROPRIATE FOR THE TACOMA   
TAR PITS SITE.

INCINERATORS (WAC 173-303-670):

• IN ADDITION TO FEDERAL REGULATIONS, INCINERATORS MUST COMPLY WITH THE EMISSION STANDARDS
DETERMINED BY THE AIR POLLUTION CONTROL AUTHORITY, IN THIS CASE, THE PUGET SOUND AIR POLLUTION  
CONTROL AUTHORITY.

GROUNDWATER PROTECTION (WAC 173-303-645):

• GROUNDWATER PROTECTION REQUIREMENTS FOR WASTE MANAGEMENT FACILITIES ARE GENERALLY COMPARABLE TO
FEDERAL REGULATIONS. THE POINT OF COMPLIANCE, THE DETERMINATION OF DANGEROUS CONSTITUENTS WHICH
ARE MONITORED, AND THE COMPLIANCE CONCENTRATIONS, HOWEVER, ARE DETERMINED BY ECOLOGY ON A      
CASE-BY-CASE BASIS.

WATER QUALITY STANDARDS (WAC 173-201):

• SURFACE WATER BODIES ARE CLASSIFIED ACCORDING TO THE WATER QUALITY AND USES OF THE WATER.  THE
SURFACE WATERS NEAR THE SITE ARE CLASSIFIED AS FOLLOWS:

          CLASS B (GOOD) - PUYALLUP RIVER, INNER COMMENCEMENT BAY

          CLASS C (FAIR) - COMMENCEMENT BAY - CITY WATERWAY.

• CRITERIA ARE ESTABLISHED FOR FECAL COLIFORM BACTERIA, DISSOLVED OXYGEN, TOTAL DISSOLVED GAS,
TEMPERATURE, PH, AND TURBIDITY.  IN ADDITION, CONCENTRATIONS OF CONTAMINANTS MUST BE BELOW
LEVELS WHICH MAY ADVERSELY AFFECT HUMAN HEALTH, THE ENVIRONMENT, OR USES OF THE WATER BODY.

• THE CRITERIA AND CLASSIFICATIONS OF THE STATE WATER QUALITY STANDARDS DO NOT APPLY WITHIN A
DILUTION ZONE DEFINED BY ECOLOGY. WITHIN THE DILUTION ZONE, FISH AND SHELLFISH MUST NOT BE
KILLED OR AESTHETIC VALUES DIMINISHED.

NPDES PERMITS (ADMINISTERED BY THE STATE UNDER WAC 173-216):

• DISCHARGES OF WATER TO OFF-SITE NAVIGABLE WATERWAYS MAY REQUIRE AN NPDES PERMIT.  THE
CONCENTRATION LIMITS OF CONTAMINANT DISCHARGES ARE DETERMINED ON A CASE-BY-CASE BASIS.

WATER POLLUTION CONTROL AND DISCHARGE STANDARDS (90.48, 90.52, AND 90.54 RCW):

• WATERS OF THE STATE OF WASHINGTON, WHICH INCLUDE SURFACE WATER AND GROUNDWATER, ARE TO BE
PROTECTED TO MAXIMIZE THEIR BENEFICIAL USE.  MATERIALS AND SUBSTANCES WHICH MIGHT ENTER THESE
WATERS MUST RECEIVE PRIOR TREATMENT WITH KNOWN, AVAILABLE, AND REASONABLE METHODS.

PROTECTION OF UPPER AQUIFER ZONES (WAC 173-154):

• UPPER AQUIFERS AND UPPER AQUIFER ZONES MUST BE PROTECTED TO THE EXTENT PRACTICABLE TO AVOID
DEPLETIONS, EXCESSIVE WATER LEVEL DECLINES, OR REDUCTIONS IN WATER QUALITY IN ORDER TO PRESERVE 
THE WATER FOR DOMESTIC, STOCKWATER, AND SIMILAR USES, AND PRESERVE SPRING AND STREAM FLOW.



STATE WATER CODE (90.03 RCW) AND WATER RIGHTS (90.14 RCW):

• THESE LAWS SPECIFY THE CONDITIONS AND EXTRACTING SURFACE WATER OR GROUNDWATER FOR NONDOMESTIC
USES.  BASICALLY, WATER EXTRACTION MUST BE CONSISTENT WITH BENEFICIAL USES OF THE RESOURCES AND
MUST NOT BE WASTEFUL.  GROUNDWATER EXTRACTION WELLS, WHICH MAY BE USED TO CONTROL THE MIGRATION
OF CONTAMINATION VIA GROUNDWATER, MUST COMPLY WITH THE SUBSTANTIVE REQUIREMENTS NECESSARY TO
OBTAIN A WATER RIGHTS PERMIT.  WATER RIGHTS LAWS MAY PERTAIN IF GROUNDWATER IS EXTRACTED FOR
TREATMENT.

WATER WELL CONSTRUCTION (13.104 RCW AND WAC 173-360):

• MINIMUM STANDARDS EXIST FOR WATER WELL CONSTRUCTION, CONSTRUCTION REPORTS, AND EXAMINATION AND
LICENSING CONTRACTORS AND OPERATORS.  THESE STANDARDS MAY APPLY IF EXTRACTION WELLS ARE
INSTALLED.

SUBMISSIONS OF PLANS AND REPORTS (WAC 173-240):

• ECOLOGY MUST REVIEW PLANS FOR WASTEWATER TREATMENT FACILITIES.

AIR QUALITY, GENERAL EMISSION STANDARDS (WAC 173-400-040(5)):

• CONTAMINANT AIR EMISSIONS FROM ANY SOURCES MUST NOT BE DETRIMENTAL TO THE HEALTH, SAFETY, OR
WELFARE OF ANY PERSON AND MUST NOT DAMAGE ANY PROPERTY OR BUSINESS.  EMISSIONS FROM
INCINERATORS MUST SATISFY THIS REQUIREMENT.

AIR EMISSIONS, NEW SOURCE REVIEW (WAC 173-400 AND 173-403):

• EMISSIONS OF TOXIC AIR CONTAMINANTS FROM NEW SOURCES UNDERGO A REVIEW PROCESS IN WHICH THE
CONTAMINANTS ARE IDENTIFIED, THE BEST AVAILABLE CONTROL TECHNOLOGY (BACT) IS DETERMINED,
ESTIMATES ARE MADE OF THE MAXIMUM AMBIENT AIR CONCENTRATION (MAAC), AND AN ACCEPTABLE AMBIENT
LEVEL (AAL) ESTABLISHED.  BASED ON THESE FINDINGS, A NEW SOURCE MAY BE APPROVED OR DISAPPROVED. 
NEW SOURCE REVIEW APPLIES TO HAZARDOUS WASTE INCINERATORS.

INCINERATORS (WAC 173-303-670):

• THE STATE REGULATIONS REGARDING INCINERATORS ARE COMPARABLE TO FEDERAL REGULATIONS.  IN
ADDITION, REGULATIONS OF THE LOCAL AIR POLLUTION CONTROL AUTHORITY PERTAIN.  IN THE TACOMA
AREA, THE PUGET SOUND AIR POLLUTION CONTROL AUTHORITY (PSAPCA) HAS JURISDICTION.  ACCORDING TO
PSAPCA REGULATIONS, PARTICULATE EMISSIONS ARE LIMITED TO 0.01 GRAINS PER STANDARD DRY CUBIC
FEET OF AIR (GR/SDCF) COMPARED TO 0.08 REQUIRED UNDER FEDERAL REGULATIONS.  ALSO, BACT MUST BE
USED.  BECAUSE TACOMA IS A CONTAINMENT AREA FOR PARTICULATE MATTER, EMISSIONS MUST BE LESS      
THAN 50 POUNDS PER HOUR.  EXCEEDANCE OF THIS LEVEL REQUIRES THE "PURCHASE" OF EMISSION OFFSETS
AT 1.1 TIMES THE EMISSION RATE.



                 TABLE 3. SUMMARY OF REMEDIATION ALTERNATIVES

   ALTERNATIVE

        1     NO SOIL OR WATER REMEDIATION IS PERFORMED. CONTINUED GROUNDWATER MONITORING. EVERY FIVE YEARS,
              THE SITE IS REINVESTIGATED TO DETERMINE THE DISPOSITION OF CONTAMINATION. NO OTHER ACTIONS ARE
              CONDUCTED

        4     SOURCE CONTROL OF CONTAMINATED POND WATER. ON-SITE LAND USE RESTRICTIONS ARE IMPOSED TO PREVENT
              FUTURE EXPOSURES TO SOIL. POTENTIAL EXPOSURES TO CONTAMINATED GROUNDWATER ARE CONTROLLED BY
              WATER USE RESTRICTIONS

        5     SOURCE CONTROL BY TREATING CONTAMINATED SURFACE WATER, MANAGEMENT OF MIGRATION OF SOIL
              CONTAMINATION BY CAPPING WITH A SOIL BASE AND AN ASPHALT SURFACE, MONITORING OF GROUNDWATER,
              LAND-USE RESTRICTIONS AND WATER-USE RESTRICTIONS ON THE SITE

        6     TREATMENT OF POND WATER. USE OF AN IMPERMEABLE CAP TO MANAGE CONTAMINANT MIGRATION, AND
              INSTITUTIONAL CONTROLS INCLUDING LAND-USE AND WATER-USE RESTRICTIONS

        9     STABILIZATION OF SURFACE SOILS EXCEEDING ONE PER 10,000 CANCER RISK TO CREATE AN IMPERMEABLE
              SURFACE, TREATMENT OF THE POND WATER BY ITS USE IN THE STABILIZATION PROCESS, CONTROL OF
              SURFACE WATER INFILTRATION BY CONSTRUCTING DRAINAGE DITCHES, LAND AND WATER USE RESTRICTIONS,
              AND SITE MONITORING

        9B    GROUNDWATER EXTRACTION AND TREATMENT USED IN CONJUNCTION WITH ALTERNATIVE 9

        13    SIMILAR TO ALTERNATIVE 9, EXCEPT THAT SURFACE SOILS WITH CONTAMINATION EXCEEDING THE ONE PER
              ONE MILLION CANCER RISK LEVELS FOR PCBS, PAHS, AND BENZENE ARE STABILIZED

        13B   GROUNDWATER EXTRACTION AND TREATMENT USED IN CONJUNCTION WITH ALTERNATIVE 13

        15    PERMANENT TREATMENT OF THE CONTAMINATED SURFACE SOILS BY INCINERATION AND STABILIZATION. POND
              WATER IS TREATED BY ITS INCORPORATION INTO THE STABILIZATION PROCESS. CLEAN BACKFILL MATERIAL
              IS PLACED ON THE UNPAVED AREAS. INCINERATION RESIDUES ARE STABILIZED WITH THE LEAD-CONTAMINATED
              WASTES. THE STABILIZED MATERIAL IS PLACED TO FORM AN IMPERMEABLE CAP. GROUNDWATER MONITORING
              AND LAND AND WATER USE RESTRICTIONS

        15B   GROUNDWATER EXTRACTION AND TREATMENT USED IN CONJUNCTION WITH ALTERNATIVE 15

        16    SURFACE-WATER TREATMENT; EXCAVATION OF SURFACE AND SUBSURFACE SOILS CONTAMINATED ABOVE THE ONE
              PER 10,000 RISK LEVEL FOR PAHS; DEWATERING OF SOILS AS NECESSARY FOR EXCAVATION AND TREATMENT
              OF THE WATER, BACKFILLING AND COMPACTION; GRADING OF THE SITE AND CONSTRUCTION OF A DRAINAGE
              DITCH TO PREVENT SURFACE-WATER PONDING; REPAVING OF AREAS NECESSARY FOR METAL RECYCLING
              OPERATIONS; LAND AND WATER USE RESTRICTIONS

        16B   GROUNDWATER EXTRACTION AND TREATMENT USED IN CONJUNCTION WITH ALTERNATIVE 16

        18    SURFACE WATER IN PONDS IS TREATED WITH WATER OBTAINED FROM DEWATERING OF SOILS. ALL
              CONTAMINATED SOILS ABOVE THE ONE PER 1 MILLION RISK LEVEL ARE REMOVED AND LANDFILLED OFF-SITE.
              CLEAN SOIL IS BACKFILLED INTO THE EXCAVATION PIT. THE SOIL IS THEN COMPACTED AND GRADED SO THAT
              SURFACE WATER FLOWS TO A DRAINAGE DITCH AND DOES NOT POND. GROUND WATER IS MONITORED AND
              TEMPORARY WATER USE RESTRICTIONS ARE IMPOSED

        18B   GROUNDWATER EXTRACTION AND TREATMENT USED IN CONJUNCTION WITH ALTERNATIVE 18

        19    ORGANIC CONTAMINANTS IN SOILS ABOVE THE ONE PER 1 MILLION RISK LEVEL ARE DESTROYED BY
              INCINERATION. SOILS CONTAINING LEAD AND OTHER HEAVY METALS ARE STABILIZED; CONTAMINATED
              SURFACE WATER IS USED IN THE SOIL STABILIZATION PROCESS. THE SLURRY IS SPREAD OVER THE SITE AND
              ALLOWED TO SOLIDIFY INTO AN IMPERMEABLE SURFACE. GROUND WATER IS EXTRACTED AND TREATED UNTIL
              ANALYSES INDICATE THAT THE GROUNDWATER MEETS THE CLEANUP LEVELS.



                     TABLE 4. DETAILED EVALUATION CRITERIA

   TECHNICAL FEASIBILITY

   PERFORMANCE
• EFFECTIVENESS
• USEFUL LIFE

   RELIABILITY
• OPERATION AND MAINTENANCE REQUIREMENTS
• POSSIBLE FAILURE MODES

   IMPLEMENTABILITY
• CONSTRUCTABILITY
• TIME

   SAFETY
• WORKER
• NEIGHBORHOOD

   INSTITUTIONAL REQUIREMENTS

   CONFORMANCE TO APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS(ARARS)
   COMMUNITY CONCERNS

   ENVIRONMENTAL IMPACTS

   BENEFICIAL EFFECTS
• FINAL ENVIRONMENTAL CONDITIONS
• IMPROVEMENTS IN BIOLOGICAL COMMUNITY
• IMPROVEMENTS IN RESOURCES

   ADVERSE EFFECTS
• CONSTRUCTION AND OPERATION
• MITIGATIVE MEASURES

   PUBLIC HEALTH IMPACTS

   MINIMIZATION OF CHEMICAL RELEASES
   EXPOSURES DURING REMEDIAL ACTION
   EXPOSURES AFTER REMEDIAL ACTION

   COST

   CAPITAL COST
   OPERATION AND MAINTENANCE COSTS
   PRESENT WORTH.


